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PREFACE. 


In this book will be found all that is required in Arithmetic of 
the .-•students of our Indian Universities. It will be useful to 
studfents who may afterwards have to serve in Mercantile offices. 
Any one* who intends to learn Arithmetic thoroughly, will find m it 
a safe and complete guide. It differs from the existing treatises 
in the greater prominence given to the Unitary Method and 
Arithmeticil Equations, The Unitary Method (called Subhankar^s 
method in this country) is practically more useful than the method 
of Rule of Three. The solution of a problem by the Unitary 
method gives a greater insight into it than the method of Rule 
of Three, the use of which in most cases is merely mechanical. 
'Phe Arithmetical Equations require only certain axioms which are 
common to all branches of Mathematics. 

The Examples in this book are more numerous and of greater 
variety in the belief that a sound knowledge of the analytical part 
of Mathematics requires a sound knowledge of Arithmetic, and 
this can be effected only by the student being drilled with home 
exercises of at least four sums of Aiithmetic every day from the 
8th to the 3rd class. The collection of examples in this book is 
sufficiently large to obviate the necessity of buying another book 
of Arithmetic. Typical examples of every variety have been 
worked out, and no pains have been spared to make them really 
instructive. 


One-third of the more important examples in each set should 
be worked out m the class and the remaining two-thirds may be 
given as home exercise^. The more difficult examples in each set 
and the Miscellaneous Examples may advantageously be left for 
a revisional course. The Oral Examples should not be neglected. • 


•Typographical errors are likely to have crept in this the^fet 
Sedition. I shall, therefore, feel highly obliged if any one usl^ 
^his book would be good enough to point them out either to me 
far to* the publishers. 

I In conclusion, I have to thank many friends who have assisted ' 
fre m the verification of the Answers of the examples of thi^"^ 
took, and especially Babu Clis|nilal Sil, late principal Mathematical 
feacher of the General A^embly’s Institution and author of 
feveral matl^ematical works, who has materially helped me in the 
Ireparatioa M, tiiis w<Mk and without whose help it jrobld perhaps 
^|ot have be^^pp^blel^ me to complete it 

gauri SANJ5AR de. 
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PREl'ACK 


PREFACE TO THE SECOND EDITION. 

* * 

I AM very grateful to llic Heads of Institutioi>s, and the reading 
public for the very cordial reception given to this book, the first 
edition of which has been sold off in the very brief space of 
Two months 

I also take this opportunity of acknowledging the help given 
me by several of iny friends in pointing out errors, verifying 
answers of Examples, and making valuable suggestions. 

In this edition only slight alterations have been made here 
and there, and errors corrected. About 200 of the les^ important 
miscellaneous*examples have been omitted from the latter part to 
reduce the size of the book. 

38/2, NiLMONY MiTTIvRS StREKI, ) f'ATTRT SANKAR 1")^ 

20th April, l 8 gs. | CAUKI hANKAK DE, 


PREFACE TO THE THIRD EDITION 


In this edition the book has been thoroughly revised and only 
slight alterations and additions have been made in certain places. 
Almost all the examples have been worked anew in the course 
of picpanng the Key to this book which has been out about a 
month ago. I hope that few errors are left in this edition 

I have to tender my thanks to my friends and correspondents 
who have pointed out errors and communicated suggestions for 
the improvement of the book. Any communication for the 
improvement of the book will be thankfully received. 


38/2, Nilmony Mittp:r's Street, 1 
• The 2gth December, i8g8, f 


GAURI SANKAR DE. 


PREFACE TO THE SEVENTH EDITION. 


In this edition the book has been thoroughly revised and* 
several alterations and additions have feeen made. Many unimportant 
articles and examples have been , omitted to reduce the bulk of the 
book s^d ^ the same||Sme great pains have been taken to ensure 
accuracy in the examples and the answers. 


38/2, Ninyfe Mitter’s Street, 

^903- 


GAURI SANKAR DE. 
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CHAPTER I. 


Deflnitions, Names of Numbers, Notation and Numeration. 
I. DEFINITIONS AND PRELIMINARY NOTIONS, 


' 1 Anything that is capable of increase or diminution is called 
a magnitude. 

2. A magnitude may be whole and imdivided^ as the length of 
a stick, a period of lime ; or it may consist of separate and distmcf 
paits, as a heap of pebbles, a herd of oxen, a pack of dogs. 

3. When a magnitude is uhole and undivided, we select some 
well-marked magnitude of that kind which we call its unit, and 
by counting this unit a sufficient numbei of times, w^e make up the 
gi\cn magnitude ; but if the magmlude be made up of distinct objects, 
w^e .select an object of that kind as our unit, and see how many of 
these units arc to be ta|^en to make up the given magnitude. 

4 Hence, a unit, or as it is generally called unity, is the 
repiesentation of a thing considered in its indtvuiual capacity, 
without regard to the parts oi which it maybe made up, and it is 
the Base or JClcment of all our computations. 

Thus, each of the terms, a man, a house, a pound, Slc. denotes 
one individual of Us kind, being ihe same as one man, one house, one 
pound, &c lespectively ; and these arc the bases or elements by 
means of which several men, several houses, styveral pounds, i(&c., 
may be computed. ’ 

5.- ' A magnitude represented as made up of one or more of its 
unit, IS called a quantity, and the result of the comparison of the 
given magnitude wdth its unit respecting how many times it contains 
Its unit is called a number. 


Thus, the length of a stick, a heap of pebbles are magnitudes j 


ten yards, a hundred peb 
numbers, 

6. Hence, num' 
or more distinct objects 
Thus, one man, 
represented by the num^,^,,. 
individuals of the same kiha* 



quantities ^ ten and a hundred are 

IS one or more units, or denotes one 
me kind. 

uses, three pounds, &c. v^hich are 
two^ three ^ &c. denote one or more 
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7. Numbers thus viewed or considered^ are termed whole 
numbers or integers ; and the unit is considered as the first oi 

integer. 

8. The measure or numerical value of any quantity is the 
''number oi times the quantity contains the unit. 

Thus, when a foot is used as the unit of length, and we speak 
of a rod as four feet long, the number four represents the measure 
of the stick. • 

9. Hence the measure of a quantity represents its relative 
magnitude, but the measure and the unit togethei indicate its 
absolute magnitude. 

10. Numbers arc either abstract or concrete. 

' A comrete applicate number is a number of objects or unit*' 
of any kind ; tan abstract number is a number considered separately 
and without any relation to objects, w— ‘ 

Thus, five apples, ten pounds, four men are concrete numbers , 
five^ ten^ four arc abstrait numbers 

11. Hence, an abstrad number is a number in its literal sense, 

‘ giving the idea of tunes or repetitions , but a concrete number is 

simply a quantity. 

12 Arithmetic is the Science of niimbeis It investigates 
their prcjpeities, and points out methods of calculations by means 
of them. 

IL NAMES OF NUMBERS. 

13. The Symbol or Representation of unit or unity is i , but 
instead of othei numbers being expiesscd by assemblages or multi- 
tudes of units placed together, which would soon become embairass- 
ing, other characters ui symbols liavc been invented, by means of 
wdnch every number however great may be expiessed ; again, 
iiTttead c^f a different symbol being adopted foi every diffeient 
nmnbei, wdiich would soon become equally inconvenient, all numbers 
*tire expressed by means of the following ten symbols, or as they are 
usually termed figures, and sometimes digits, which have their 
names respectively annexed . — 

1, 3» 4> 5» 6, 7» 8, 9, a 

one, two, three, four, filre, six, seven, eight, nine, ^ zero- 
the first nine of which are all defined by their names • thus, one and 
one IS two ; two and one is three ; three and one is four ; four 
and one is five ; and so on ; and the last which is variously 
denominated zero, cipher, or nought, when standing by itself has 
no significalion, or at most, denotes the absence of number, and is to 
be regarded merely as an auxiliary digit, for the purposes hereafter 
to be explained. These nine digits are called simple numbers^ and 
units t>f the first order^ Their names are perfectly arbitrary* 
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14. The next number is nine and one^ and we give it the name 
ten. Ten forms 4 single tinit of the second order^ and by counting 
by ten^ as we before counted by one^ we have 

one-ten, two-ten, three-ten, four-ten nine-ten , 

or more briefly, remembering that “ty” is equivalent to ten, arid 
treating ten as a simple number, we say 

ten, twenty, thirty, forty, ninety. 

The names of the nine numbcis between ten and twenty, are 
eleven, twelve thirteen, fourteen, fifteen nineteen. 

The names of the nine numbers between twenty and thirty, 
thirty andi forty, .. , as also the nine nunibers that follow ninety 
are formed by placing in order the names of the first nine numbers 
after twenty, thirty,. .. mnetv Thus we get at last ninety-nine. 

15. The number which follows nmety-ninc is ninety-nine and 
one, 01 fen tens^ and is called a hundred. It is a single unit of the 
third ordcr^ and by counting by hmidreds as w’e counted by simple 
units, we have 

one-hundred, tw'o-hundred, three-hundred. ...nine-hundred. , 

The names of the ninety-nine numbers between one hundred 
and two hundred, two hundred and three hundred. .. as also the 
ninety-nine nurnbeis that follow nine hundred, arc formed by placing 
in order the names of the fiisl ninety-nine numbers after one bun- 
dled, two hundred, .... nine hundred. Thus we get at last nine 
hundred and ninety-n«ie. 

16 The number which follows nine hundred and ninety nine 
is nine hundred nmcty-ninc and one or ten kt/ndred, and is called 
a thousand. It is a single i/mt of the fourth order IVoceeding 
as before, w^e get fen-fhotisand as forming a single unit of the fifth 
ordcr^ and ten ten-thousamh or a hundred thousand as a single umt 
of the nxth order , but there being no independent names for these 
units we call a thousand as a second principal unit, and count by 
units, tens and hundreds of thousands f 

The names of the nine hundred and ninety-nine nCimhfti's 
betw^een one thousand and two thousand, two thousand and three 

thousand , as also the nine hundred and ninety-nine numbers 

that follow hundreds of thousand are formed by placing in ordei the 
names of the first nine hundred and ninety-nine numbers after one 
thousand, two thousand, hundreds of thousands. 

17. The next number is a thousand thousands^ and forms a 
single unit of the seventh order. It has an independent name and 
is called a million. Considering a million as a third principal unit, 
we count by units, tens, hundreds, thousands, ten-fhousands, and 
hundred-thousands of millions. 

18. Lastly, w e come to a million millions^ which "is called a 
billion, and forms a single unit^of the thirteenth order. Proceeding 
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in this way, we get a mtlhon btllions^ which is called a trillion, 
a million-trithons^ which is called a qu^drilliorjS and so on. 

The periods which follow the above in succession are quin- 
tillion, Bextilliou, septillion, octillion, &c. 

' In France and some of the United Slates of America a thou- 
mnd millions is called a billion, a thousand billions a trillion, and so 
on ; hence a billion m England is a trillion in America, i^'C. 

19 From what has been said above, it appears that v^e 
practically employ not more than thirteen independent words . — one^ 
two^ three^ four^five^ six^ seven^ eighty nine^ ten^ hundred^ thousand^ 
million^ and that ten uhits of any order always make one unit of the 
next higher orcfer. 


III. NOTATION 


^ 20. Notation is the method of cxpiessing by certain sym- 
bols or characters, any proposed number expressed in words. 

21. Beginners have already learnt from Art. 13 how to express 
the numbers from one to nine by one figure ; the following Article 
will teach them to express numbers from ten to ninety-nine by the 
use of two figures. 

2 Z, When a figure is placed on the r/i^^ht of the same or any 
other figure it has by universal agreement^ the effect of increasing 
the value of the last mentioned figure tenfold^ a# the same time that 
It letams its own value. 


'riius, beginning with the auxiliary digit o, we have the following 
numbers and their representations : - 


10 ten 

11 eleven 

12 twelve 

13 thirteen 
1 4Yourteen 

fifteen 
10 sixteen 

17 seventeen 

18 eighteen 

19 nineteen 

20 tw'ent> 

21 twenty-one 

22 twenty-two 

23 twenty-three 

24 tw^enty-foLir 

25 tvventy-fi\% 

26 twent^-six 

27 twenty-seven » 

28 twnty-eight 


29 twcrily-nmc 

30 thirty 

31 thirty-one 

32 thirty- two 

33 thirty-three 

34 thirty-four 

35 thirty five 

36 thirty-bix 

37 thirty-seven 

38 thirty-eight 

39 thiity-nine 

40 forty 

41 forty-one 

42 forty- two 

43 forty-three 

44 forty-four 

45 forty-nve 

46 forty-six 

47 forty-sev^n 


48 forty-eight 

49 forty-nine 

50 fifty 

51 fifty-one 

52 fifty- two 

53 fifty-three 

54 fifty-four 

55 fifty-five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 

^ 66 sixty-siic * 
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67 sixty-seven 
f 68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 
73* seventy-three 

74 seventy-four 

75 seventy-five 

76 seventy-six 

77 seventy-seven 


78 seventy-eight 

79 sfcvcnty-nine 

80 eighty 

81 cighty-one 

82 eighty-two 

83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty -SIX 

87 eighty-seven 

88 eighty-eight 


89 eighty-nine 

90 ninety 

91 ninety-ohe 

92 ninety-two 

93 ninety -three 

94 ninety-four 

95 ninety-five 
^ ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 


which IS the largest number that can be expiessed by digits. 


23. The use of two, either the S€imc or different figures, will 
not enable us to go beyond this number, but repetition of the con- 
triwmce in the last Article, will by means of more figures supply 
the defect. 


Thus, supposing the effect of any figure’s being placed on the 
right of symbols formed as above, to be to increase all their valuesf 
tenfold^ w’e shall have 


100 one hundred 

101 one hundred and one 

102 one hundred «ind two 

&c. ,;kc. 


200 two hundred 

201 two bundled and one 

202 two hundred and two 

&c. &C. 


so likewise of succeeding numbers ; thus, we have 

345 three hundred and forty^-five 1 750 seven hundred and fifty 
586 five hundred and eighty-six I 946 nine hundred and forty-six 
and again 999 will be nine hundred and mnety-nine^ which is the 
largest number capable of being expressed by three figures. 

Here, the first figure on the right hand is said to occupy the . 
umts^ filace^ the second^ the place of tens^ and the thtrd,^ tha,t of 
hundreds, ^ 

Of the auxiliary digit o, the sole use is in the effect specified in 
the last two Articles ; and all figures to the right of it will therefore 
be unaffected by it. 


24 . In estimating numerical magnitudes, we proceed in order 
from hundreds,^ to thousands^ tens of thousands,, and hundreds of 
thousands millions,, tens of millions,, and hundreds of millions; 
in precisely the same manner as we have done above from units to 
tens, and from tens to hundreds, 

25 . Agreeably to the principle of Art. 22, it is ^assumed that 
^^any figure placed on the right of one or more figures, has Jthe effect 
of increasing every one of them tenfold without altering its own 
value ” ; and this enables us to express with facility any number 
whatever. 
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Thus, looo will represent one thousand. 

5493 will represent five thousand, four hundred and 
ninety-thiec. 

23456 will represent twenty-three - thousand, four hundred 
and fifty-six. 

729054 will represent seven hundred twenty-nine thousand 
and fi fly-four. 

1803205 will represent one million, eight hundred thiec thou- 
sand, two hundred and five. 

32754081 will icpiesent thirty-two million, seven hundred fifty- 
four thousand, and eighty-one. 

473025004* will leprcsent four hundred seventy-three million, 
twenty-five thousand and four. 

26 . If the first three figures beginning from the right-hand be 
denominated so many un7ts^ tens of units and hundreds of timis^ it 
follows that the next thiee figures taken in the same way will be 
thousands^ tens of thousands^ and hundieds of thousands ; the next 
three in order will be millions^ tens of /mlhons^ and hundreds of 
inillions ; and so on. 

Whence, to express in figures any niimbei proposed, we have 
only to consider in which of these divisions each part of it ought to 
be found, observing that three figures from the right must be taken 
to make each division complete^ before we proceed to the next. Thus, 

Ex, I. Express by means of figures > Thirty-five thousand 
eight hundred and nineteen. 

Here, eight hundred and nineteen belongs to the first division 
on the right ; and is written 819 . also, thirty-five thousand must be 
found in the second division from the right, and is 35 whence the 
proposed number will be expressed by 35,819. 

Ex, 2. Write down in figures the number . Five itiillion.^ 
tiventyfive thousand.^ six hundred and se^ten. 

In this case, the first division on the right will be 607 ; the second 
wjU be* 02 5, the digit o being affixed to the left of the others without 
altering their values, to make up the required number of three ; and 
the third is 5 ; so that the expression required amII be 5,025,607. 

Ex. 3. Express by figures the following number • Five hundred 
and seventy million.^ two hundred six thousand and fifty-four. 

Here, the first division is 054, the o altering only the values of 
the figures in the subsequent divisions ; the second division is 20O: 
and the third is 570 ; whence the number proposed is correctly 
expressed by 57o,;3o6,o54, 

27 . This Method of notation can never present any difficulty, 
provided ij be carefully remembered that every division of figures, 

, we proceed from the right hand towards the left must be comple- 
ted as far as it is possible ; and by a little practice, we shall be en- 
iS.bled to write down any number by beginning at the left hand 
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Ex, /. To write 'down Six hundred and thirteen million five 
hundred and twenty^even^ we^observe that the division of millions 
will be 613 ; that of thousands will be 000, and that of units 527 ; so 
that the number is expressed by 613,000,527. * 

Rx, 2. To represent Ten thousand million by figures ; for the 
division we have 10, and for each of the thirds second ancT’ 
first coo, so that the representation requiied is 10,000,000,000 

Examples I. 

Represent the following numbers in figures : — 

1 . P'orly-three ; seventy-nine ; sixty-five ; eighty-four ; fifty- 
eight ; ninety-seven ; sixty ; eighty-seven. 

2 . Four hundred and forty-nine ; five hundred and ninety-eight ; 
seven hundred and four ; four hundred and five ; two hundred 
and thirty-five ; nine hundred and fifty-eight ; seven hundred and 
twenty-five ; eight hundred and thirty-five. 

3 Four thousand ; seven thousand, eight hundred and four ; 
eighty-nnie thousand and sixty-three ; fifty three thousand, two 
hundred and twenty-three ; eight thousand and forty-six ; six hundred • 
three thousand, two hundred and forty ; five hundred thousand, five 
hundred’and five ; nine hundred nine thousand and nine. 

4 . Three hundred forty-one thousand, three hundred and 
twenty-three ; two hundred thousand and seventy-five ; seven hundred 
seven thousand and seventy ; five hundred thousand ; eighty thousand 
and eight ; four hundred two thousand and seven hundred. 

5 . Nine million, forty-three thousand, six hundred and two ; * 
seven million, eight hundred fifty nine thousand, six hundred and 
thirty-two ; three million, forty thousand and twenty ; one million, 
four bundled and three thousand ; five million, five hundred thousand, 
SIX hundred, and seventy-six ; eleven million and five ; one million, 
three hundred, seventy-eight thousand, two hundred and sixty-seven ; 
one million, ten thousand and one. 

6 Forty-five million, three hundred eighty-seven thousand and 
twenty-five ; ninety- two million, five hundred sixty eight thoA» 
5 >and, nine hundred and eighty-five ; eleven million, five hundred 
sixty five thousand, four hundred and thirty-seven ; forty million, 
forty thousand and five ; ninety-six million, ninety-six thousand and 
ninety-six. 

7 - Three hundred forty-nine million, four thousand and sixty- 
five ; one hundred million, thirteen thousand and one ; nine hundred 
nine million, nine thousand and ninety-nine ; eight hundred forty-two 
million, two hundred forty-six thousand, four hundred and eighty- 
four ; three million, four hundred fifty-two thousand, tone hundred 
and sixty-one ; four hundred ninety-four million. 

8. Ninety-nine million, ninety-nine thousand and nienty^nine ; 
one hundred eleven million, six hundred fifty thousand and fifty ; 
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six hundred forty million, sixty-four thousand and six hundred ; five 
hundred million, seven hundred three thousand afd two ; six hundred 
nine million, one thousand, two hundred and eight. 

9 . ' Two thousand, eight hundred four million, two hundred 
fifty-two thousand and ninety-seven ; twelve thousand, thirty-six 
million, fifty-four thouband and seventy- nine ; four thousand million, 
nine hundred thousand and five ; six thousand, three hundred foui 
million, five hundred six thousand, five hundred and six ; forty, 
thousand, two hundred eighty million, five hundred thirty thousand, 
two hundred and fifty-nine. 

10 . Four hundred thousand million and ten thousand ; eight 
hundred thirty-six thousand, five hundred and seventy-thlee million, 
two hundred forty-four thousand and six , nine hundred thousand, 
nine hundred million, nine hundred thousand and nine ; six hundred 
thousand, sixty million, six thousand and six. 

11. Nine thousand, four hundred five million, four thousand, 
five hundred and fifty ; four hundred thirteen thousand, seven hundred 
twenty-three million, nine thousand and four ; five thousand, and eight 
hundred eight million, sixty- eight thousand and eighty. 

* 12 . Eight billion, two hundred seven thousand and five ; three 
billion, four thousand, seven hundred two million, one hundred sixty- 
four thousand, seven hundred and twenty-two ; one billion, three 
hundred thousand and five. 

13 . Ninety-nine billion, ninety million, nincty-nme thousand, 
nine hundred and nine ; one hundred billion, One hundred ninety-six 
thousand, four hundred million, ten thousand and nine. 

U. Six hundred fifty-four thousand, three hundred twenty- 
three billion, four thousand, twenty-one million, fifty thousand, three 
hundred and one ; forty-seven thousand, five hundred twenty-six 
billion, eight hundred seventy thousand, seven hundred forty-four 
million, one hundred three thousand, two hundred and eighly-four. 

15 . Nine trillion, four billion, six hundred forty million, three 
bundled and sixty-five. 

^ 16 . Write in figures the least number of six digits and the 
greatest number of eight digits. How many numbers are represent- 
ed by three digits ? 

17 . Write down in figures all the numbers between eighty- 
seven and ninety-three, between six hundred and eleven to six 

• hundred and twenty, and between nine hundred and forty-seven to^ 
nine hundred and seventy. 

18 . When told to write five milliqn, five hundi'ed five thousand, 
five hundred and five in figures, one boy wrote 550555, and another 
WOte 50550501 ; what mist^es did they commit ? 

88 . II will be observed, from what has been said, that each 
of thn nine figures or digits, i, 2, 3, 4, 5, 6, 7, 8, 9, has a simple^ 
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absolute or intrinsio value of its own, whereas the auxiliary digit o* 
has no such valuci; and on this account the former are termed 
aig^nifi,cant figures, in contradistinction to the last. It will n\oreover 
have occurred to the reader, that every one of these signifidhnt digits, 
in addition to its simple value, which is fixed and certain, possesses 
also a local or „aocid[sJUt£Ll value dependent upon the situation In 
whi^h It is placed. 

, Thus, in the expression of the number, Four thousand three 
hundred and twenty-one^ which will be 4321, the i in the first place 
on the right hand, retains its simple value ; the second figure 2, 
in Its situation denotes two tens or twenty ; the third is three 
hundreds^ mnd the fourth is four thousands ; so that the local values 
of 2, 3 and 4 here, are respectively, ten times, a hundred times and 
a thousand times, as great as their simple values ; and it is the 
circumstance of assigning to each of the significant figures a local 
as well as a simple value, which confers upon the system, the 
immense powers it possesses. 

29. The characters i , 2, 3, 4, 5, 6, 7, 8, 9, o and the mode of 
representing numbers by their combinations were first invented by the 
Hindus. The word Digit denoting a Finger) usually applied to these 
chaiacters, seems to point out the means originally employed in 
estimating numerical magnitudes ; the number 10, which is called the 
Base or Radix of the system, and by which the local values of the 
digits are regulated, being that of the Finger of bofh hands. Thus 
came the name Decimal System of Notation. The system was 
borrowed from the Hindus by the Arabs, who introduced it into Europe 
about the nth century. Hence the Europeans call it the Arabic Nota- 
tion. The Notation appears to be as complete and convenient as can 
well be imagined, and m its present state may certainly be regarded 
as one of the greatest and most successful efforts of human ingenuity 
ever exhibited to the world. 

IV. NUMERATION. 

30. Numeration is the art of reading or estimating tjje 
value of a number expressed by figures, and is therefore the reverse 
of Notation. 

31 . From the circumstance of every figure possessing a local 
as well as a simple value, it follows that the value of each figure 
must be estimated by the place which it occupies : hence, a figure ' 
standing by itself expresses so many units ; a figure in the second 
place from the right, denotes so many tens ; a figure in the third 
place, so many hundreds., arid so on : consequently, if we suppose 
any numerical expression to be divided into periods, or portions each 
consisting of three figures as far as they go, the figuresof the period 
on the right will be units, and tens and hundreds of tmitp ; those of 
the next will be units, tens and hundreds of thousands ; those oT 
the third will be units, tens and hundreds of mUIiohS ; add so on. ' 
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Thus, 25 is read twenty-five. 

304 IS read three hunc]/*ed and flur. 

5,287 IS read five thousand, two hundred and eighty- 
seven 

60,530 is read sixty thoni^and, five hundred and 
thirty-nine. 

207,385 is read two hundred seven thousand, three 
hundred .ind eighty-fi\ c. 

1,739,204 IS read one million, se\en hundred thiity-nine 
thousand, two hundred and four. 

35,024,376 IS read thirty-five million, twenty-four thou- 
sand, three hundred and se\ ent>r/bix. 

275,008,005 IS read two hundred seventy-five million, 
eight thousand and five. 

32 . In each of the above instances, we conci'ive the expression 
to be separated into fteriods of three figures each as far as they 
, go, beginning at the right hand. But if the number contains more 
than nine figures, then instead of supposing that each division 
consists of three figures if we include six figures as far as we can in 
each division from the right hand, the first may be regarded as so 
many hundreds of thousands of units ; the next as so many hundreds 
of thousands of millions: the next as so many hundreds of thou- 
• sands of what are called billions, and the succeeding divisions, of so 
, many hundreds of thousands of what arc termed trillions, quad- 
rillions, &c. 

Thus, 34,567008,093402 is read thirty-four billion, five hundred 
sixty-seven thousand and eight million, ninety- 
three thousand four hundred and two. 


33 . The last two .Articles will be rendered more clear by the 
’ following scheme, called the Numeration Table. 
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34 . In reference to what was said in Art. 32, it may be proper 
to observe that the method of ^proceeding differs from that adopted 
by the Frehch and some other European Arithmeticians, whp adhere 
throughout to divisions of three figures, according to the principle of 
Art. 31, and after the division of milhons, proceed directly to that 
of billions^ tens of billions, and hundreds of billions : then to 
trillions tens of trillions,, and hundreds of trillions,, and so on : 
\ind this method certainly possesses some advantages in point of 
simplicity ; but as numbers of those magnitudes are not of very 
frequent occurrence, it has not been thought necessary to depart 
from the Notation and Nomenclature established in England 


Examples II. 

Write down In words the following numbers : - 

1 . ^7; M; 35 ; 46 ; 27 ; 48 ; 59 ; 76 ; 84 ; 95 ; 66 ; 75 ; 89*. 

2. 217 ; 319 ; 583 ; ^>95 ; 725 ; 308 ; 406 ; 846 ; 932 ; 725. 

3 3406 ; 5260 ; 4236 ; 3298 ; 5678 ; 2405 ; 9286. 

1 43201 ; 87054 ; 34002 ; 49803 ; 58030 ; 76503. 

6. 903756; 903284; 827109; 319420; 243065s 123456. 

6. 2714325 ; 8047328 ; 40 1 00 10 ; 8004640 ; 1234007. 

7 . 12870045 ; 20084216 ; 79030284 ; 43002005. 

8. * 321408653 ; 408076032 ; 314159265 ; 123456789. 

9. 571268405 ; 3179040601 ; 319680209078. 

10. 1234567654321 ; 5020040003060 ; 4302500764009. 

11 , 200900600002 ; 43287000006321 ; 64000002646002. 

18 . 319080259417 ; 236045978213478. 

13 . 1327875430029 ; 5432176989007. 

14 . Write the largest and the smallest numbers possible with 
the symbols 5, 4, 9, 2, 7. 

15 . Give the local value of each of the significant digits in the* 
following numbers : — 

95 ? 64 ; 575 ; 8297 ; 40276 ; 3205 ; 478296 ; 40302605 ; 50003029 ; 
7030QOO6 ; 97B6002030. 

18 , 'Express i?i words the greatest number of five figures and 
the least number of seven figures. • 

17 , Write down all the numbers that can be formed by the 
digits 2, 3, 4, taken all together. 
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y. THE HINDU METHOD OF NU|IERATION. 

85^ The following is the Indian Numeration Table in 
common hse : — 
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The above number is read thus —i^our bundled and fifty -six 
erores, seventy-five lacs, twcnly-eij^ht thousand, thiee bundled «ind 
sixty-four. 

The Hindu names of places of figures arc as follow ‘—eka^ 
da^Aay s/iatay saheLsra,, a;u^a, laksha ilac), 777^//^, koti (crote*, 

arbuduy hnnday khan^ay ntkhan*ay sankkny sagaray padmay padma- 
navuy mohapadmay kshunty akshuhtniy dhtdiy mohadhuhy aniya^ 
parardha. 


Examples III. 

Write down in words the following numbeis according to the 
Indian Numeration : — 

1. 19237 f 60081 ; 49027 ; 167208 ; 200753 ; 830005. 

2. 7090709 ; 8001025 ; 3905086 ; 24050008 ; 4001745 
^ 3 . 40217815 ; 4030024340 ; 4780230016 ; 23456000 

4 . 123456789; 6450300000; 760242900. 

5 . 4500002430 ; 8000785000 ; 4020504008. 

. Express in figures . — 

8. Four lacs, fifteen thousand, tv^o bundled and eight ; fifty- 
six lacs, foui thousand and twenty-nine ; eight hundred forty*three 
laOs, seventy-four thousand, two hundred and nine ; eight lacs and 
five ; scvent>-fi^e lacs ; thirty lacs, seven hundred and eight. 

7 . Two crores, fifteen lacs and four ; thirty-seven crores, seven 
toS, four thousand and twelve . one hundred and forty five crores, 
ainateen lacs and seven ; five thousand and ninety-nine 'crores, fout 
ftve thousand, six hundred and seven. 
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8 . Eighty cror^s, thirty lacs, one thousand and eleven ; four 

thousand two hundred and jiinety-five crores, fourteen lacs, and 
eighty-five ; seventy-five thousand four hundred and ten crores, four- 
teen lacs, nine thousand and nine. * 

9. How many lacs are there in twenty millions ? How many 
thousands are in ten lacs ? How many millions in forty crores ? 

10 . Read according to the Indian numeration the number— four 
iiundred five million, seventy-five thousand, nine hundred and four. 

11 . Express a billion in Indian, and a akshuhini in English 
Notation. 

12 . A toy was told to write nine crores, five lacs, four thousand, 
'seven hundred and fifty-six, and he wrote ^5407056. Find out his 
mistakes. 


VI. THE ROMAN SYSTEM OF NOTATION. 


36 . A different system of Notation was in use among the 
Romans, long before the inlrodugtion of the Arabic Notation into 
Europe by the Moors in Spam. • 

III thfS'syslem the characteis chiefly used are I, V, X, L, C, D 
and M which denote respectively the numbers i, 5, lOj 50, loo, 500 
and 1000 in the Arabic system. Again when a 6 ar.QX.Mne is placed 
over a character, it increases its value a thous rndfold,* 

Thus V stands for 5000, C represents 100000. 


The following table gives a full view of the method of expressing 
numbers in the Roman System 
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Examples IV. 

Express in Arabic Notation each oY the following numbers 
J.* VII, XVII, XXI, LIV, XXVIX, XXXIX. 

2. LXLV, XLVITI, XCV, CCXIV, DXIV, CDXIX. 

3. MIX, MDCCCIV, MDCL, MDCCLXVI, MC, UCV. 

4 . VDLV, VTdL, (^CDXL, CCXCDXL, MX, MMDMC. 
Express in Roman Notation each of the following numbers 

6. 9, i6, 35, 46, 68, 75, 89, 99, 105, 148. 

6. 32. 28, 49, 69, 78, 95, 215, 327, 433, 549. 

7. 745. 923. 567, 1234. 1567, 1853. 1918. 

8 . 1231, 1262, 1862, 1877, 1999, 2001, 1769. 

9. 15497, 20015, 200150, 651002, loooooi, 2003450. 


CHAPTER II. 

r 

The Four Fundamental Operations. 

37. We now proceed to the consideration of the Pour Funda- 
mental Operations that ciin be performed upon numbers, which 
are those of Addition, Subtraction, Multiplication and Divi- 
sion, each of which will be defined, explained and e.xemplified in 
its order. 

I. ADDITION. 

38. Addition consists m finding a number equal to two ot 
more numbers taken together. 

The several numbers given to be added are called summands, 
and the single number obtained by adding them is called their sum 
or amount. 

e Iti addition the several numbers to be added must be either alt 
abstract numbers or all concrete numbers of the same kind, 

; 39. Addition is of two kinds, simple and compound. 

(i) Simple Addition is one in which the numbers to be added to- 
gether are cither all abstract numbers, or all concrete numbers of the 
same denomination all rupees^ or all pounds^ or all miles^ &c.). 

(ii) Compound Addition is the method of collecting into one sum 
several concrete numbers oi, the same kind, but not expressed in one 
denomination of that kind. 

iO. It i#usual, in the applications pf Arithmetic, to express the 
operation «of Addition by the sign + invented for the purpose. It ia 

itg^plus. 
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Thus, the sum of 4 and 5 is expressed in the form 4 + 5, wherein* 
the sign + between 4 ^nd 5 denotes the addition of the latter number 
to the former, and is read four plus five. 

The sign = is called the sign of equality. It is read equala 
or is equed to. 

'Thus, 4 + 5 = 9 expresses the result of the addition of 4 and 5 to 
• be 9, or the equality between the sum of the numbers 4 and 5 and the 
number 9. It is read four plus five equals nine. 

41 . To effect the operation of Addition^ it is merely necessary 
to know from memory or by practice^ the sums of every two single 
figures. The following Table, called the Addition Table, should 
be carefully committed to memory by beginners : — 



This Table can easily be earned on for numbers larger than 10 x 
for instance since 4 and i make 5, 4 and ii make 10 more than 4 
and I, i.e., make 15. Again, since 8 and 7 make 15 8 and 17 will 
make 25, and so on, the result m each case being 10 more than in 
the corresponding case in the Table. Also 3 and 46 make 49, 9 and 
56 make 65, 8 and 87 make 95, and so on, the results in the several 
cases being respectively 40, 50, 80, more than the corresponding 
results in the Table. , 

Hx, /. Add together 4, 8, 5, o, 9. 4 

We add thus, 4 and 8 make 12, 12 and 5 make 17, a 8 

17 and o make 17, I7 and 9 make 26, *6 5 

.•.4+8 + 5+0+9=26, g o , 

J 

26 

Sx. 2, Find the sum of 24, 13, 15, 42. , wT 24 

24 and 13 make 37, 37 and 15 make 52, fg S 13 

52 and 42 ma^e 94, * 15 

.•.24+13+15+42=94. *5 ^ 

94 
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Examples V. (Mentvl Adih^ion.; 

1 . ^ Write down the sums of : — 

(1) 2 and 4 ; 2 and lo ; 3 and 5 : 4 and 7 ; 5 and 9 ; 8 and 7 

(2) 9 and 10 ; 8 and 8 ; 7 and j , / and 6 : 9 and i ; 5 and 9. 

(3) 2 and 9 ; o and 7 ; 4 and 9 ; 9 and 7 ; 4 and 1 1 ; 9 and 14. 

(4) 7 and 7 ; 7 and 9 ; 8 and 10 ; 9 and 6 ; 4 and 12 ; 7 and 13. 

(5) 8 and 2 ; 8 and 5 : 9 and 14 ; 8 and 13 ; 7 and 15 ; 6 and 14. 

(6) 10 and 6 ; 10 and 9 ; 1 1 and 5 ; 13 and 6 ; 14 and 3. 

(7) 4 and 17 ; 3 and 19 ; 12 and 12 ; 13 and 13 ; 16 and 12. 

(8) 8 and o ; 12 and 13 ; 12 and 15 ; 11 and i 5 ; 10 and 19. 

(9) 15 and 8 ; II and 15 ; 18 and 12 ; 16 and 15 ; 13 Jind 16. 

(10) 18 and 16 ; 15 and 15 ; 14 and 14 ; 16 and 16 ; ii and 17. 

(11) 10 and 1 1 ; 10 and 12 ; 11 and 13 ; 1 1 and 18 ; 12 and 19. 

(12) 17 and 17 ; 18 and 19 ; 16 and 18 ; 19 and 19 ; 16 and 19. 

2 . (i ) Add 6 to 28, to 38, to 48, to 58, to 68, to 78, to 88, &c. 

(2) Add 8 to 25. to 35, to 45, to ss, to 65, to 75, to 85, &c. 

(3) Add 1 5 to 39, to 49, to 59, to 69, to 79, to 89, to 99. 

3. Add together : 

(1) 12 and 37 ; 13 and 25 ; 14 and 84 ; 14 and 26 ; 14 and 76. 

(2) 19 and 75 ; 17 and 87 ; 16 and 56 ; 18 and 75 ; 18 and 52. 

(3) 26 and 64 ; 36 and 85 ; 49 and 24 ; 39 and 75 ; 27 and 31. 

(4) 39 and 42 ; 49 and 99 ; 26 and 37 ; 75 and 94 ; 53 and 84. 

(5) 16 and 85 ; 17 and 54 ; 45 and 33 ; 64 and 89. 

4 . Count aloud by increments of 7 up to 100, starting at 6, at 9, 
At 13, at 15, at 17, at 19, at 21, at 23, at 25, and at 29. 

5 . Find the sums of : - 

(1) I, 3 and 5 ; 2, 5 and 3 ; 3. 9 and 7 ; 8, 4 and 6 ; 7, 7 and 7. 

(2) 9, 9 and 2 ; 7, 3 and 6 ; 8, 5 and 9 ; 5» 5 and 9 ; 7, 5 and 9. 

(3) 3 » . 3 » 3 and 3 ; 4, 6, 1 and 9 ; 8, o, 9 and 6 ; 8, 8, 8 and 8. 

(4^ 5, 5, 8 and 4 ; 9, 8, 7 and 6 ; 4, 7, 2 and 6 ; 6, 7, 8 and 9. 

(5) 4, o, 3, 5 and 9 ; 6, o, 5, o and 9 ; 7, 2, 8, 8 and 5. 

* 6. Find the \alues of . — 


(0 3+4+9+3 + 34" 5 > 3+^ + 8 + 5 + 6+4» 6+044 + 7+0+5* 

<2) 9 + 5 + 7+8 + 3+4 ; 6 + 9+9+7 + 7 + 5 ; 5+8+9 + 7 + 5 +6+3* 

7 . Ram has 6 books, and his bi other 5 ; how many books have 
they together ? 

8* A boy has 8 marbles in one pocket, and 5 in another ; how 
many maibles has he ? 

ft Bepin has 4 marbles, Gopal 7 and Bejoy 5 ; how many have 
they together ?• , ^ 

10, lif a garden there are 4 mango trees, 6 cocoanut trees, 5 
jack and 8 piiuin trees ; how many trees are there in all ? 
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11. Shyam paid 3 pice for a loaf, 4 pice for sugar, and 2 pice 
for blitter. How rduch did Yft pay altogether ? 

12 . One boy gained 3 prizes, another 2, and anotheft- 5. How 
many prizes did tlie three boys gain ? 

1,1. Hari has 8 marbles, and Bhuban 7 more than Han. How 
m.iuy have they both together ? 

, IL One dovecot has 8 pigeons, another has 10, and a third 
has 12. How mfiny pigeons have the three dovecots ? 

16 . A boy paid 4 pice for a pencil, 2 pice for a pen-holder, 
14 pice for a slate and 7 pice for quills ; how many did he pay for 
the whole? 

16 . Ram’s age is 4 years, (iopal is 2 years older than Ram 
Sh yam’s age is the sum of the ages of the other two. Find the sum 
of all their ages. 

17 . In a school there are four classes. In the first class there 

aie 6 boys ; in the second class 7 boys , m the third 2 more than in 
tlie first class , in the foiiith 5 more than in the second class. How 
Jiiany boys are there in the school ^ ^ 

18. Ram, Han, and Gopal went to fish. Ram caught 9 lobs- 
ters, Han caught none, and Gopal caught 12. How many lobsters 
did the three boys catch ? 

11 ^. Ram has a line 6 feet long, Shyam one 10 feet long, and • 
Bhuban one 9 feet long. If the three lines were joined, how long a 
line would they make ? 

20 . Jogin got a prize of 5 lupees, Upendra got 6 rupees more 
than Jogin ; how many rupees did they get altogether ? 

21 . A farmer has 8 cows, 6 calves, and 5 sheep. How many 
niimals has he altogether ? 

23 . Han got from his father 9 pice, his two brothers 7 and 8 
pice lespectivcly, and his sister 5 pice ; how much did the father give 
in all ^ 

23 . A man’s age is 38 years ; how old will he be after 12 years ? 

2 L From a rope are rut ofT 15 yards and there are 6 yards 
left ; what was the length of the rope ? 

25 . After giving away 1 5 rupees, I have 8 rupees still left * 
hpw many rupees had I in all ? ’ 

36 . What number is that from which if I take first 8, and 
then 5, there w^ill remain 24 ? 

27 . A man has a son whose age is 10 years ; he is older than 
his son by 26 years ; w'hat is his age f 

28. I have 25 nuts in my pocket, and my father gives me 15 

tnore ; how many have I in all ? • 

. 29 . A rupee contains 64 pice ; how many pice are thefe in * 
liwo rupees ? 


2 
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30 . A woman sold 4 mangoes to to B s wre than to A^ to* 
C as many as to A and /?, to D 9 moie than to B ; had C bought as. 
many tnbr® mangoes as he did buy, the woman would have sold all 
her mangoes ; how many mangoes had she to sell ? 

SIMPLE ADDITION. 

42 . The principle usually termed carrying in the Rule given 
below is the tens of any order in a partial sum may be oarri- ' 
ed as units to the next higher order for ten units of any oider are 
equivalent to one unit of the next highei order. 

43 . The following is the Rule for the addition of large 
numbers : — 

Rule. Place the numbers under one another in such a manner 
that units may stand under units, tens under tens, hundreds under 
hundreds, and so on, and draw a line below all the horizontal rows of 
figures. Then add up the figures in the first vertical row on the right- 
hand, find the numbers of tens and units in their sum, and put down 
the number of untts^ whether it be zero or any of the nine other 
digits. Carry as many umts as there are tens thus found to the 
next vertical row and add them up as before, observing the numbers 
of tens and units contained in the sum. Place the number of uniti, 
under the row added, and carry the number of tens^ to the next 
• proceed in the same manner till the last row is added, when pul 
down the numbers both oi tens and units^ as there are no more 
figures of higher denominations. The entire sum thus put down, 
will be the sum of the separate numbers. 

Ex. Add together 6254, 893, 48 and 5487. 

Arrange the numbers according to the Rule given above, and 
proceed to add the columns beginning from the column of units. 

6254 The sum of 4, 3, 8 and 7 is 22. Place the 2 units under 
893 the row of umts, and carry on the 2 tens units to the row of 

48 tens. 

5487 The sum of 2, 5, 9, 4 and 8 is 28. Place the 8 tens undcM 

— the row of tens, and carry on the 2 hundreds units to the 

12682 row of hundreds. 

The sum of 2, 2, 8 and 4 is 16. Put down the 6 hundreds under 
the row of hundreds, and carry on the i thousand units to the row of 
thousands. , 

The sum of i, 6 and 5 is 12. Put down the 12 under the row of 
thou$iands. Thus the entire sum is 12682. 

A Pyoof IS a second operation which serves as a test of 
^.Ae^ectne* of the first / ' 

The sum of 
lich they are 


^ Proofs oj Aiuatm depend on this prindple- 
numbari are not .affected by the order in v 
g^ethaa.^ thus 4+8=8+4. 
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45. To ascertfin whether the operation is correctly performed, 
various expedients might be resorted to : — first, that of adding the 
numbers downwards instead of upwards^ which, because tKe same set 
of numbers cannot have two different must give the same result, ; 
second, that of omitting one of the horizontal rows of figures in a second 
operation, and afterwards adding it to the result of the rest obtained 
by the Rule • third, that of casttufr out the nines from the sum of the 
* digits in the summands and the sum of the digits in the amount ; if 
the two results coincide the operation may be presumed to be correct. 
{Casting out the nines is explained in Art. 79 .) 


* Examples VI. 

1. Add together : — 


(I) 

(2) I 

(3) 

( 4 ) ( 5 ) 

( 6 ) 

(7) 

( 8 ) 

( 9 ) 

(10) 

37 

90 

57 

24 98 

68 

79 

12 

87 

97 

42 

45 

68 

56 55 

48 

27 


68 

59 

23 

73 

75 

15 ^ 

99 



1? 

^8 

(•0 

(t2) 

(13) 

(J 4 ) 

(15) 

(16) 

( 17 ) 

(18) 

(r 9 ). 

85 

78 

310 

704 

345 

2969 

787 

347 

3214 

92 

69 

46 

450 

902 

4868 

678 

238 

6786 

99 

75 

147 

2 Z.? 

1 0 

6787 


410 

2345 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

889 

654 

8888 

6748 

415 

293 

814 

325 

4028 

803 

546 

5173 

5555 

278 

75 

326 

748 

354 

519 

465 

7421 

7864 

614 

409 

628 

493 

95 

745 

824 

7643 

5408 

2,3? 

3 

459 

869 

2076 

(39) 

(30) 

(31) 

(32) 

(33) 

(34) 

( 35 ) (36) 

(37) 

736 

9806 

785 

6045 

736 

8076 

459 9542 

17384 

402 

1932 

8756 

4500 

405 

432 

3687 

876 

12345 

4159 

6580 

9540 

8068 

8159 

5431 

7468 4093 

S432 

47 

9889 

8559 

9647 

49 

458 

243 7772 

946 

2468 

7885 

386 

9407 

7204 

9327 

5907 4685 

24607 

(38) 

(39) 

(40) (41) 

(42) 

( 43 ) 


(44) 

71407 

15161 

96748 33456 

67895 

796210 

894142 

90781 

8098 

25003 84771 

56789 

34728 

378523 

65943 

958 

84067 66854 

98765 

514344 

66666 

32605 

41978 

95674 72984 

87956 

858521 

8524 

ijnn 

78368 

98765 99999 

78965 

936266 

981234 

( 45 ) 

(46) 

(47) 

(48) 

( 49 ) 

V 

(so) 

659873 

5678912 

2345678 

1234567 

48930M. 9876543 

487 

4567891 

3193463 

2345^71 

9876543 

9999999 

693s 

3456789 

7283642 

874201 5 
8888888 
4310943 

2483109 

• ' 

4603 

70415 

8796 

2144124 

7878787 . 

9234925 

8364774 

7834510 

3405 (J 46 


34 
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(51) 

(52) 

(S 3 ) 

. (54) < 

( 55 ) 

46677,0 

897654 

9466495 

768402 

27591046 

878987 ' 

987763 

7545478 

95320089 

5768004 

..365363 

123456 

29099 

6949 

39039587 

432698 

789099 

'>988607 

84982759 

596459 

756545 

789789 

9292929 

700897 

78534842 

487988 

437977 

7833210 

78563412 

19827634 


2 . Find the values of : — 

( I ) 567 + 90 + 48 + 39 + 4728 + 1000 + 6489 + 3274- 457 ^- 

(2J 37045+6879 + 3724 + 4562 + 829714-37256 + 409- , 

(3) 5971096 + 7266440 + 5846666 + 5325863 +5755621 +5656219 + 

2754013+4036957. 

^4) 48678 + 53232+48214 + 87292+93246 + 37527 +40752 +53033 

+ 35002 + 15382+1128 + 5404. 

(5) 1541061 + 1891484+1817881+2265380 + 2323979 + 379^53 

+ 2010958+1476985 + 1774013+1764304 + 1076539 + 847590. 

(6) 795824+1049700+1279605 + 593411+949908 +8204 +208513 

+ 1250687 + 974983 + 1267694 +2038505 +801986 +608592 

+ 1007740 + 7292 

3 . Find the sum of : — 

(1) 774145, 999455, 1016062, 1797223, 1854905, 1681274, 74952, 

3467035 and 1226612. 

(2) 5971096, 1756856, 2124682, 1964909, 2582060, 2633447, 51027, 

2280382 and 1721608. 

(3) 36530, 4179, 1899, 52773, 130079, 17801, 15235, 118940, 101665, 

35584, 5057 and 12162. 

(4) 925682143, 832563297, 4327568, 98526342, 753291424, 643263, 

71952875 and 2147397. 

(5) 441698853, 37519162, 599678437, 4840, 5128697, 20304009, 

679821345, 172564 and 4263721. 

4 . Add together seven hundred and six ; twenty-five thousand 
and eighty-four ; nineteen thousand and ninety-nine ; seven thousand, 
four hundred and three ; ten thousand ; nincty-nine thousand and 
ninety -nine ; and eight hundred and eighteen. 

5 . Add together five hundred sixty thousand, two hundred and 
eighteen ; ninety thousand and eighty-five ; three hundred six thou- 
sand, five hundred and sixty-seven ; seventeen thousand, eight 
hundred and nine : seventy-eight thousand and eight ; twelve thou- 
sand and fifty ; six hundred twenty thousand, six hundred and 
twenty-six , and nine thousand and twelve. 

6 * Add •together seven hundred seven thousand, four hundred 
and .6fty-^line ; ninety-eight thousand and seventy-four ; six thou- 
sand, eight hundred and seven ; five hundred thousand, three hundred 
and ^ine ; sevi^n thousand, nine hundred and seventy-eight; and 
di# hundred, nine thousand, nine hundred and ninety-nine. 
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7 . Add together fifty-five millions, seven hundred thousand 
and five ; seven huj|dred iniliions, nine hundred eight thousand, two 
hundred and five ; seventy-six millions, fourteen thousand and fifty- 
nine ; eight hundred seventy-seven millions, nine hun'dred two 
thousand and forty-seven ; seven millions, eight hundred four thoj4- 
.sand, five hundred and twelve ; and five hundred seventy-five millions, 
eight hundred one thousand and ninety-nme. 

, 8. Add together three hundred nine millions, four hundred 

seventeen thousand and eighty-seven ; six hundred seventy-five 
thousand and forty-nine ; seven thousand ninety-seven millions, eight 
hundred fourteen thousand, three hundred and five ; seventy-nine 
millions, five hundred four thousand and forty-nine ; six thousand 
seventy-eight millions, four hundred thirty-nine thousand, six hundred 
and forty-seven ; and seven thousand millions, eight hundred seventy- 
six thousand, four hundred and twenty-nine. 

9 Find the amount of five thousand, six hundred and ninety- 
two ; four lars, thirty five thousand and eleven ; eighty-five lacs, four 
hundred and ninety-nine ; forty-three lacs and forty-three ; and five 
hundred and four. 

• 

10 Find the total of six lai s six thousand and six ; four crores, 
twenty-five lacs, six hundred and thiity-five ; nine hundred and 
ninety-thiee crorcs, seventy-five lacs, and seventy five ; eighty-five 
crores, eighty-five lacs, eight) -five thousand and eighty-five ; twenty- 
three crores, five lacs, fifty-eight thousand and enghty-nme ; and 
four hundred sixty-three croics, nineteen lacs, four thousand and 
ninety-five. 

11 . One apple-tree had 8i6 apples on it, and another had 638 ; 
how many apples were on both trees ^ 

12 There are 129 boys, 308 girls, and 60 infants m a school ; 
how many children arc there altogether in the school ? 

13 . A train contains 63 first-class passengers, 120 second-class 
and 154 third-class ; how many passengers are in the train ? 

11 A man has been working five days. On Monday he earns 
25 annas, on Tuesday 34, on Wednesday t 6, on Thursday 38, and on 
Friday 27 ; how much does he earn in the five days ? 

15 . In one book there are 525 pages, in another 144, and in 
another as many as in the other two ; how many pages are there in 
the three books ? 

16 . Figures were used by the Arabs in the year 890 and decimal 
fractions were invented 574 years later ; in what year were they 
invented ? 

17 . Five mango-trees produced as follows : theifirst 657 ; the 
second 231 more than the first ; the third 892 ; the fourth ii more 
than all the first three ; the fifth as many as all the others. How 
many mangoes were there on all the trees ? 



22 


ARITHMETIC. 


18 . A gentleman left his property by will, thus : to his wife 
nine thousand and eighty rupees ; to each of his ftwo younger sons, 
five thousand, eight hundred and ninety-four rupees ; the rest of his 
property in two equal shares between his three daughtcis, and eldest 
son : the eldest son’s share was fifteen hundred and twenty lupees 
more than the mother’s share ; what did the gentleman die worth ? 

19 . Europe contains 3807195 square miles, Asia 17805146, 
Africa 11647428, America 13542400, and Oceania 3347 ^^ 40 ? what does 
this make the extent of the land on the surface of the globe ? 

29 . The number of Mahomedans in the Burdwan division is 
957630, in the Presidency division 4063137, 111 the Rajshahye division 
4885165, in the Dacca division 5531869. and in the Chittagong 
division 2425610 ; find the total Mahomedan population for Bengal 
Proper. 

21 . Bought a lot of ground for 675 rupees ; elected a house 
upon the same, at a cost for carpenter’s works 2540 rupees, mason’s 
works 637 rupees ; painters works 242 rupees and for grading the 
lot 293 rupees ; what was the cost of the whole ? 

' 2 h A man bought foui chests of oranges. In the first chest 
there were 589 oranges ; in the second 215 more than m the first ; 
in the third 197 more than in the first ; m the fourth as many as 
there were in the first and third. How many oianges did he buy ? 

23 . A man has two thousand and eighty-one sovereigns, three 
thousand and sixty-eight rupees, one thousand, one hundred and 
eleven dollars, and two hundred and sixty-nine half-rupees. How 
many coins has he altogether ? 

24 . Find the sum of six numbers each equal to 7903856. 

25 . A man was born in 1764 ; in what year was he 83 years old ? 

26 . In a dictionary there are 869 words beginning with the 
letter A, 742 with the letter B, 1061 with the letter C, and 1 1 54 w-ith the 
letter D. How many words begin with the letters A, B, C and D ? 

27 . Add together the sum of five numbers each equal to 4597, 
and the sum of four numbers each equal to 89796. 

28 . January has 31 days, February 28, March 31, April 30* 
May 31, June 30, July 31, August 31, September 30, October 3!, 
November 30 and December 31. How many days are there in the 
whole year ? 

<^ 9 . From a sum of money I first took away 71407 rupees, and 
then 90781 rupees and had still 69843 rupees left ; what was the 
sum ? 

30 . Th# number of soldiers in an army of six regiments are 
•S84, 937, 949 and 982 respectively ; the first, third and 

fifth regiments are respectively joined by 246, 145, and 102 soldiers, 
whole number of soldiers in the six regiments. 
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^ IL SUBTRACTION. 

48. Subtraction is the method by which we find what^number 
as left when a smaller number is taken from a greater. * 

The greater number is called the minuend, the smaller one 
•the subtrahend, and the number left the remainder. 

• 47 . The number left is the difference between the two given 
, numbers ; it is also the excess of the greater number over the less ; 
It is also the number which must be added to the less number to 
make it equal to the greater Hence subtraction is sometimes 
called complementary addition. 

48 . Cike Addition^ Subtraction is of two kinds, simple and 
compound. 

(i) Simple Subtraction is one in which the numbers are both 
^ibstract numbers or both concrete numbers of the same kind. 

(11) Compound Subtraction is the method of finding the difference 
between two concrete numbers of the same kind, but of different 
denominations of that kind. 

49 . The operation of Subtraction^ is indicated or expressed b^f 
the sign-, which is read minus, with the use of the sign=. 

Thus the excess of 7 above 3 will be expressed in the form 7-3 
= 4, which lb read seven minu^ three equals four ; where the sign- 
between 7 and 3 denotes the subtraction of the latter from the former 
and the sign— between 3 and 4 shows the equality of the excess to 4. 

50. To effect the operation of Subtraction^ it is necessary to 
recollect the difference of every two numbers less than 20. The 
following Table, called the Subtraction Table, should be com- 
jnitted to memory by beginners. 



This Table can easily be extended further ; for instance, since 
2 from 3 leave i, 2 from 13, (/. e ) from 3+10, leave i + 10, or n, the 
result being 10 more than in the* corresponding case*in the Table. 
.Also since 7 ffom 15 leave 8, 7 from 45 from 15 + 30, leave &+30, 
or 38, the result leaving 30 more than in tbe corresponding '^ase in 
the Table. Also since 9 from 14 leave 5, 9 from 54, (*>.) from 14+40 
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leave 5 + 40, or 45, and 9 from 99, from 19+80, leave lo-i-So,. 
or 90 ; and so on. « fl 

* « Examples VII. (Mental Subtraction. ) 

.. I* (0 Take 2 from 4, from 7i from 1 1, from 6, from 12, &c 

(2) Take 3 from 4, from 3, from 6 , from 8 , from 13, &c 

(3) Take 4 from 6, from 9, from 13, from 15, from 19, &c. 

(4) Take 8 from 12, from 15. from 19, from 21, from 25, ■ 

(5) Take 9 from 15, from 18, from 20, from 24, from 36, &(:. 

2 . (i) Subtract 6 from 20, 47, 32, 70, 63, 55, 81, 71 and 99 

(2) Subtract 7 from 18, 22, 49, 33, 84, 51, 94, 88 and 38. 

(3) Subtract 5 from 18, 25, 53, 61, 70, 82, 67, 93 and 90 

3 . How many does 

(1) 9 leave from 15 ; 5 from 14 ; 7 from 12 ; 9 from 71 ; 8 from 21 ^ 

(2) 7 leave from 44 ; 8 from 38 ; 9 from 88 ; 6 from 94 , 5 from 47 > 

4 . Find the difference between — 

(1) 13 and 18 , 3 and 14 ; 20 and 25 ; 30 and 45 ; 15 and ii 

(2) 89 and 47 ; 46 and 12 ; 34 and 68 ; 14 and 31 ; 14 and 95. 

5 . What must be added to ii to make 15, 7 to make 18, 6 to 

make 15, 4 to make 11, 9 to make 17, 21 to make 49, 31 to make 44 ; 
and 30 to make 82 ? 

6. By how much docs 13 exceed 7, 17 exceed 8, ig exceed 8.. 
26 exceed 14, 29 exceed 13, 69 exceed 26, 95 exceed 32, 98 exceed 36, 
82 exceed 64, and 89 exceed 72 ^ 

7 . Count by decrements of 3, 5 and 7, commencinj^f at ico. 

8. How much is 33 less 7 ; 84 less 5 ; 49 less 6 ; 67 less 51-2; 
96 less 4+0+4 ; and 67 + 16 less 15-4? 

9 . Take 5+3 from ii ; 7 + 2 from 17 ; 12 from 14+11 ; 25 from 

48+u ; 9+6 from 12 + 5 , 3 + 8 from 2 + 9 ; and 1 +4 from 2 + 7. 

10 . How many times can 5 be taken from 15 ; 6 from 18 ; 9 
from 27 ; and 1 2 from 48 ? 

11 . A girl has 8 oranges. She gives 3 to hci sister. How 
many has she left ? 

13 . Shyam has 6 pice. Ho pays i pice for a top, 2 pite foi a 
whistle, and 2 pice for a kite. How many has he over ? 

13 . A boy has 18 pice in his pocket. He lo^es 7 and spends 4- 
How many pice has he left ? 

14 . If you buy 18 yards of ribbon, and find that yon ha\e 3 
yards too mgeh, how many yaids should you have bought? 

/ 18 . ^A man planted 25 trees ; 8 of them died. How many li\ed ? 
- , Jadu has I9apple.^, and Bhuban has 8. How many has. 

Jadxj more than Bhuban ? 
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17 , I bought 6 *pice worth of apples, and 4 P»ce wonh of i^eais- 
What money had I (|ver out of 15 pice ? 

18 . A baker’s boy sets out with 21 rolls. He leaves 5jn one 
house, 4 in another, 6 in a third and 5 m fourth How ni&ny lolls^ 
has he left? 

IP. Ram is 19 years old ; Gopal is 8 years old. How main 
years is Gopal younger than Ram ? 

20 A man had 26 sheep ; he sold 10, and 6 were stolen. How 
many were left ? 

SIMPLE SUBTRACTION. 

6!. The following are the Rules for the subtiaction of large 
numbers. 

(1) When none of the figures of the Stthfrahend exceeds the 
corresponding figures of the Minuend. 

Rule. Place the less number under the greatei, so that units 
may stand under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a line below the lower number. Begin at the^ 
units’ place and subtract each figure in the lower line from the cor-* 
responding figure in the upper, taken by itsilf, and put down the 
remainder below the line just drawn, units undei units, tens under 
tens, hundreds under hundieds, and so on. The entire difference or 
remainder, so put down, will be the difPBrence or remainder of 
the proposed numbers. 

Ex. /. Subtract 425 from 1679. 

Place the smaller number 425 iindei the greater 
1679 1679, ‘itid draw a line below it First take 5 from 9, 

425 and place the difference 4 under the units’ figure be- 

low the line drawn ; next take 2 from 7 and set down 

1254 the remainder 5 in the tens’ place below the line ; 

next take 4 from 6 and put down the difference 2 in 
the hundreds’ place under the line. Lastly bring dowm 1 since there 
is nothing below it. Thus the remaindei is 1 254. 

Ex. 2. Subtract 5634 fiom 9657. 

As before, put 5634 below 9657, and draw a line, 
9657 Take 4 from 7, the remainder is 3 : 3 from 5 leaves 2 

5634 as remainder . 6 from 6 leaves nothing or 0 as re- 

mainder ; lastly 5 from 9 leaves 4 as remainder. 

4023 Thus the entire remainder is 4023. 

(ii) If the units of any order in the Subtrahend exceed those 
of the Minuend. ’ * ^ 

In this case we avail ourselves of the following principle, usuall> 
termed borrowing : — ^^The Minuend and Subtrahend meif be in- 
creased by the same number without altering their dij^erence^ 
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Hence we may increase the number of units in any order of the 
Minuend by lo, if we increase that of the next ^higher order in the 
Subtrahend hy i. ' 

Ruke. Place the numbers as in (i) and draw a line below. 
Begin at the units’ figure, but if the said figure in the lower line ex- 
'ceed that m the upper, increase the upper figuic by ten and then 
subtract the lower figure from the upper figure thus increased. Put 
down the remainder as in (i), and oari^ 1 tn the next higher figure, 
m the lower line. Proceed with the remaining figures as m (i), 
‘Observing that whenever ten units have been borrowed, or added 
to the upper line, one unit must be carried, or added to the next 
higher denomination in the lower line. 

Ex. Subtract 5634 from 7483. 

Since 4 IS greater than 3, 3 is made 13 by adding 

7483 10 to It ; from 13 take 4 and put down the remainder 

5634 9 . Now add i to the next lower figure 3 ; the sum 

IS 4, which subtracted from 8 leaves 4. Put down 4 . 

1849 Next 6 is greater than 4 ; so 10 is added to 4, and 

from the sum 14, subtract 6. The remainder is 8. 
• Lastly, add 1 to the next lower figure 5 ; the sum is 6, which sub- 
tracted from 7 leavesijfre remainder 1 Thus the difference is 1849. 

52 . In the preceding Example, the same result would be ob- 
tained, if we have borrowed ten units of the ne.xt denomination 
from the Minuend^ as is usual in France. For whether we suppose i 
to be added to the lower line, or subtracted from the tipper.^ the 
remainder will evidently be the same on both suppositions. In 
practice.^ however, the former method is convenient. 

53 . Subtraction being the reverse of Addition, it follows, that 
if we add together the remainder and the less of the numbers proposed, 
the sum ought to be equal to the greater . and the operation of 
subtraction may be presumed to be correct when this is the case. 
\nother method of testing the correctness of the result is this : Cast 
out the nines from the sum ol the digits in the minuend^ and also from 
the sum of the digits in the subtrahend and the remainder ; if the 
two results coincide, the operation may be presumed to be correct. 

Examples VIII. 


1 . Perform the following subtractions : — 


(I) 

(2) 

(3) 

( 4 ) 

(S) 

(6) 

( 7 ) 

(8; ( 9 ) 

(io> 

59 

79 

85 

70 

98 

428 

526 

70a 650 

912 

** 

45 


54 

89. 

274 

— ' 1 ^ 

524 J6 

707 


' 

(It) 

(13) 


(i 4 )n' 

(I si 

<•6) 

(17) 

7046 .<1 


‘ 782 S> 

42 ^ 


9821 ... 

S943 

4{89 

■' S 9 S 9 

toy 


4976 

3097 


693s 

4573 

I197 ■ 

999 
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(i8) (19) • (20) (21) (22) (33) (24) 

23456 56785 176325 62831 708001 542657 204087 

4987 39876 59ti76 *48072 395?8 21 4958 76498 

(25) (26) (27) (28) (29) (30) 

6829019 1 531335 1287657 78002045 493827156 ‘85394I« 

6599341 1456516 100095 8 59763567 2 469135 78 3438148 

(31) (32) (33) (34X- ( 35 )^ (36) 

74147863 370489000 68539582 650030042 13456789 352100435 

9701297 269579 235 45947895 940900 96 8 765432 79213679 

(37) (38) ( 39 ) (40) (40 

777722233 909009099 453870250 lOOOIOOOIO 765007005 

38945635 842248484 3900 406 5 999999999 400827054 


2 . Find the difference between * — 

(1) 7501 1 and 6012 ; 3095 and 80131 ; 8019 and 18018. 

(2) non I and 11012 ; 916553 and 1683452 ; 251483 and 77777* • 

(3) 20470932 and 80476325 , 613020303 and 420536075. 

(4) 12785462 and 1842567 ; 92603745298 and 25402987609. 

3 . Find the values of : — 

(1) 5124060-5083959; 1056789-967899; 4060124-3951035. 

(2) 6284503-4995629; 7014062-6985172; 6001004-5480018, 

(3) 1010102 — 956784; 3601020 — 3598642; 5490206-4301218. 

(4) 500120456 - 499296845 ; 40602 1 3697 - 2846545789. 

4 . What IS the excess of 12795 above 8096? How much 

greater is 2600509050 than 433418175 ? ^ 

6. By how much is 87719808 greater than 68440260? 

6. What IS the excess of 9497605 above 8688516 ? 

7 . By how much is a lac greater than ninety-five thousand, 
nine hundred and nine, and less than a million ? 

, 8 . What number must be added to each of the following 

numbers to make the sum equal to ten millions ?— 8423458, 457685, 
•9032401, 7612345, 5640289, 904507 and 9003465. 

9 . What ntimber must be taken from each of the numbers 
^999999, 425078, 8725900, 6420587 and 428905 to leave 245678 ? ^ 

18 . Requited the excess of three hundred five million, two 
hundred and foof, above seven ty*five thousand, three hundred and,^ 

Froffi ^^en huii 4 fe»#i'eijghteen million, fourteen tiKiusand 
and mtyt^x pke^hinety-eigh^^ldilhon, seven hundred three thousand* 
six ahd Seventeen. * 


im 
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12 . Subtract thirteen lacs, four thousand and fifty-six fron> 
sevrenty-five crores, two hundred and three. f 

13 ^. Take eleven thousand eleven hundred and eleven from 
twelve tht>usand one hundred and twelve. 

14 . A box contains 4074 oian^es ; 2386 of them were sold. 
How many remained ? 

15 . In 1882 a man was 86 years old. In what year was he born ? 

16 . X^illiam the Conqueror began to reign in the year 1066 , 
how many years elapsed between that period and the battle of 
Waterloo, which was fought in 1815 ^ 

17 . A tea merchant has 4680 maunds of tea. He sells 1000 
maunds to one customer, 999 to a second, and 354 to a third. How 
many maunds of tea has he left ? 

18 . Jadu has 829 marbles; he gives away 618 and thenJmss 
206. How many has he now ? 

19 . A man was born in 1845 ; what was his age m 1896? 

20 . A man was 25 years old at the birth of his son ; what is 
‘the soiVs age when the father is 74 years old ? 

21 . A merchant bought a certain quantity of goods for 6246 
rupees and sold them for 7^37 rupees. How much did he gain ? 

32 . One mountain is 15732 feet high, another is 3571 feel 
high. How much is the one higher than the other ^ 

23 . A railway receives in a year 2684040 rupees. Of this sum 
1786064 rupees are for goods and the rest foi passengers. How 
much was received for passengers ? 

24 Of 17254120 Hindu population for Bengal Proper, 8624022 
are males and the rest females ; find their number. 

25 . Queen Victoria was born in 1819. How' old was she in 1895 ? 

26 . Three boys A, />\ and C at marbles won together 105 ; if 
the numbers that B and C won be added together they will make 82, 
and of this number B won 47 What did each boy win at play ? 

27 . A gentleman gave 12462 rupees for a house and some 
land ; the house alone was worth 9375 rupees ; what was the value 
of the land ? 

28 . The answer to a subtraction sum is 1026 and the top line- 
4387* What IS the second line ? 

29 . A man has 826 sovereigns in one box and 682 in another ; 

, he takes 176 from the former and puts them in the latter. How 

many are in each box now ? 

36 . Wh^ will the Prince of Wales, who was born in the yeai 
1841^^ as old'as the Queen was in the year 1878, who was born ip. 
tliije.}^ar 1819 • How old will the Queen then be ? 
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54 . A number preceded by the si^jn + {plus\ is called a posi- 
tive number, and a number pfeceded by the sign - {minus) is called 
a negative number. When no sign is affixed to a nunjbcr, it is 
c onsidered as positive, 

65 . An expression is one in which two or more numbers are 
connected by the sign + or — ; and the numbers thus connected are 
ailed Its terms. 

Thus, 4- 3 + 2 + 1 is an expression j 4, 3, 2, and i ''terms ; 4, 2 
and I are positive , and 3 is negative, 

56 . If an addition and a subtraction, or vice versd^ have to be 
performed m succession, we may invert their order, provided the 
resulting expression be possible. 

Thus, since 9 + 5-3 = 11 and 9-3 + 5 = ^ 9 + 5 - 3 = 9 “3 + 5 - 

57 . Hence it is easily shewn that additions and subtractions 
may be performed in any order ; and that the value of an expression 
made up of additions and subtractions may be obtained by taking the 
difference of the sums of all the positive and the negative numbers • 
separately. 

Ex, F ind the value of 365 -101+2 + 18- 267. 

Here, 365 + 2 + 18 = 385 ; 101 + 267 = 368; also 385 -368= 17. 

Therefore the value required =17. 

58 . The con^Ji^ment of a. number ijts defect from lo units 

Thus, the complement of 6 is 4 and of 659 is 341, for 10 — 6 = 4, 
and 1000-659 = 341. 

Examples IX. 

Find the value of each of the following expressions : — ^ 

1 . 16-4+12-25 + 7-2. 2. 751-9+1786-235-12-672. 

3 . 18+6-31+537-628-19+209. 4 . 4^7-84+49-36. 

5 . 1 246 -362-371+ 495 + 156-386 + 256. 

6. 3210-67 + 59+401-342+491-382+459- 87. 

7 . What number must be added to the sum of 750 and 3287 to 
make the result equal to the sum of 505, 650, 19 and 9^3 1 

a What is the difference betwefeii 23047 -J- 1 7 f— 368 +495 — 
132 and ipooo - 8406 - 704 + 7303 ? ^ " 

9 . From the difference between 3285 and 456 subtract the 
difference between 1901 1 and 17455. 
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10 * A basket contained oranges, nuts ^nd mangoes, in all 
1769 ; there were 1696 oranges and n6ts, and 1262 nuts and man- 
goes. ' How many more nuts were there than oranges ? 

11 . Gopal goes up 16 steps of a ladder, which has 45 steps, 
then down 7 steps, then up 10, then down 2, then down 4, then up 
II, then down 9, then up 7, then up 5, then down 8 ; what step 
from the top and bottom will he then be standing upon ? 

13 . Write down the complements of 4 ; 7 ; 43 ; 86 ; 574 ; 998. 


III. MULTIPLICATION. 

59 . Multiplication is the method by which we find the sum 
of a given number repeated as many times as theie arc units in 
another given number. 

60 . The number to be repeated is called the multiplicand, 
the other the multiplier, and the sum found the product. The 
multiplicand and the multiplier are both called factors or makers 

•of the product, 

61 . From the mode in which results are obtained in multipli- 
cation, it is manifest that Multiplication is merely a compendious 
method of performing the addition of two or more equal numbers. 

Thus, to multiply 7 by 4 being the sum arising from the 
number 7 repeated four times, we may determine the product as 
7 +7 4- 7 -b 7 or 28. Here 7 is the multiplicand^ 4 the multipliei, 
and 28 the product \ also 7 and 4 are factors of 28. 

62 . Multiplication is either simple or compound. 

(i) When the multiplicand is either an akstracf number, or a 
concrete number of one denomination, it is called Simple Multipli- 
cation, 

(11) When the multiplicand is a concrete number of more than 
one dcjiomination, but all of the same kind, it is called Compound 
Multiplication, 

63 . The operation of Multiplication is expressed by the sign 
X , which is read into or times or multiplied by. Sometimes a 
dot is used instead of a x . 

Thus, 5x7 denotes the product of 5 and 7, and is read $ into 7, 
or S 7, or 5 multiplied by 7. Also 5.7=? 5x7. This must not » 
be confounded with a dot placed near the top, as 57. (Art. 332.) 

H. The operation intended by the word Multiplication^ is 
defined in^Art, 59 ; and in the first place we will shew that the con- 
(C^ions which it leads to, may be safely depended upon, as far as 
^ 0 ^ of the factors may influence the proaucL 
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Thus, to multiply 7 by 5, write down I in a horizontal line 7 
times, and repeat this line 5 times. The sum i i i i i i 

of each horizontal line is 7, and there are 511111.1 
such lines, therefore the sum of all the ones is i i i i * i 

7x5. Again, the sum of each vertical line is i i i i i i 

5 and there arc 7 such lines, therefore the sum i i i i i i 

of all the ones is 5 x 7 : that is, 7 x 5 is the same as 5x7. 

•. By reasoning of this kind, it is made to appear that the product 
has a similar or symmetrical 1 elation to both its factors, because 
It remains the Same if we interchange the Multiplicand and the 
Multiplier, 

65 . A number multiplied by o is o, as also o multiplied by a 
number is o ; for a numbei taken no number of times is nothing,, 
also nothing taken any number of times is nothing. 

Thus, 5x0=0, as also 0x5=0. 

63 The following Tables, which are termed the Multiplica- 
tion Tables, present at one view the product arising from the 
multiplication of any two numbers not evceeding 20 ; and though 
the products of the mne digits form the basis of those of all numbers 
whatever, it is here extended for the sake of practical convenience, 
and should be carefully committed to memory. 

Table 1. 



I 

2 

3 

4 

5 

6 

7 

8 


m 

Once 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Twice 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Thrice 

3 

6 

9 

12 

^5 

18 

21 



30 

4 times 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

5 times 

5 

10 

15 

20 

25 

30 

35 

40 


50 

6 times 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 


B 


21 

28 

35 

42 

49 

56 

63 

m 

8 times 


H 

24 

32 

40 

48 

56 

m 

72^ 

80 

9 times 

'9 

18 

27 

36 

45 

54 

63 

72 

m 

90 

16 times 


m 

30 

40 

50 

60 

70 

80 

‘ 90' 

100 
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67 . In Multiplication, one of the factors, namely, the mulH^ 
plicr must necessarily be an abstract number. 

Thus, if the factors are 7 rupees and 8 rupees, we could easily 
multiply together me abstract numbers 7 and 8, whose product iij 
56 ; but the denomination of this result as the product ^ rupees 
and 8 rupees cannot be ascertained, and the operation is altogethei 
absurd. Hence, the niulliphcaiion of concrete numbers as suck^ Ist 
altogether impossible. We can, however, multiply 7 rupees by the 
abstract number 8, and interpret the product 56 rupees as how many 
, rupees there arc in 8 times 7 rupees. 

It IS also absurd to speak of 7 multiplied by 8 rupees, but not of 

7 times 8 rupees Of the two factors that make 56 rupees, one must 
be abstrai /, the t)ther concrete,^ but it does not matter wdiich, for 7 times 

8 rupees --8 times 7 rupees. In no case do we multiply by rupees. 

In certain cases, however, as will be seen hereafter, the meaning 
of multiplication may be so extended as to include some concrete 
multipliers. (Art. 378.) 

Examples X. (Mental Multiplication.) 

1 . How much is 

<i) 7 times 0 ; II times 8 ; 9 times 7 ; 1 1 times 11,8 times 9; 7 times 15 J 

(2) 10 times 3; 9 times 12; 7 tunes 7; 12 times 14; 4 times 18; 6 times 8? 

(3) 8 times 11,5 times 12 ; 11 times 12 ; 5 times 17 ; 6 times 19? 

2 . What IS the product of — 

(i) 13 by 12 ; 8 by 9 ; 15 by 14 ; 18 by 17 ; oby 4 ; 12 by 4 ; ii by 15 ? 
{2) 15 by 19; 17 by 12 ; 6 by o; oby II ; 20 by 15 ; 16 by 18 ; 14 by 18 ? 

3. How many are 16x19; 13x15; 19x19; 12x12; 17x19; 
20x13; 13x14; 14x18; 17x15; 15x20? 

4 . One book has 1 2 pages. How many pages will 8 such books have ? 

5 . There are 1 1 boys in a class ; each works 8 sums in an hour. 
How many sums do they all work together ? 

6. If one knife costs 14 pice, how many pice will 9 knives cost ? 
7 If there are 9 desks in a room, and 6 boys at each desk, how 

many boys will there be in the room ? 

8 . What will 9 stools cost at 9 rupees each ? 

9 . How many trees arc in 18 rows, each row having 9 trees ? 

10 . If I give 5 boys 8 marbles each, how many will be left out 
of 81, and out of joo ? 

11 . A boy wrote 12 lines of dictation and there were 9 words in a 
line ; how many words did he write altogether ? 

12 . How* many more are 9 tens than 4 twenties ? 10 tens than 

6 tens ? 9 nines than * nines ? • 

13 . In one foo aere are 12 inches ; how many ij^ches aro'^ete in 
6, 8, 9, II f^et ? ^. 


3 
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14 There aie 7 days m a y^eek , how many days are theie in 8, 
II, 12 weeks ^ 

16 . A boy walks 3 miles in an hour How pany miles will he 
walk in 6 hours ^ 

Id. How many legs have i4hoiscs> How many feet have 9 ducks ^ 

17 . Pam Id 8 yens of age , In'* fciLhcr lb 4 times as old How old 
is his fathci ^ 

18 . A man walked 4 miles in one houi How many miles would 

he walk at the same late in 16 houis ? 1 

19 Multiply 8 by 4 and take away 10 , how much ’‘emains ^ 

20 . A windovi has 9 lows of panes, and 12 panes in each row 
How many panes aie theie in the window ? 


SIMPLE MULTIPLICATION. 

68 When the Multipliei docs not exceed 20, the multiplication 
is called Short Multiplication 

69 When the Multiplicand is i laige numbci and the Multiplici 
<a number of one fi.,uie, we have the following Rule 

Rule Write down the multipliei undei the units’ figuie of the 
multiplicand, and diaw a line unde rneath Begin at the units’ figure 
of the multiplicand, and multiply ea<h figuic in siieiession by the 
■^multiplier, selling down and cmrywg pieeiscly as in Addition. 

Ex Multiply 346S by 7. 

Heie 7 times 8 is 56 Set down 6 in the units’ place anc! 
cairy 5 , 7 times 6 is 42, and 42 + 5 -47 , set down 7 in the 
tens’ place and carry 4 7 times 4 is 28, and 4 earned is 32 , 
put down 2 in the hundreds’ place and cairy 3 , lastly 7 
times 3 IS 21, and 21 +3=24 , set down 24 The product is 
theiefore 24276 

Wilting down the cr/ values of the figures, the process will 
stand thus — 

3468=3 thousands 4 * 4 hundicds4-6 tens + 8 units , 

*. 3468 X 7 = 7 X 3 thousands + 7x4 hundreds 4-7x6 tens + 7x8 units, 
-=2i thousands 4 * 28 hundieds 4-42 tens 4 - 56 units, 

= 2 1 thousands 4 - 28 bund reds 4 - 47 tens 4 - 6 units 
= 21 thousands 4 - 32 hundreds + 7 ^*t'^s+ 6 units, 

*24 thousands 4 - 2 hundreds 4 - ™ns 4 - 6 units, 

^6 » 


3468 

7 

24276 


70 . 


- 24,278 
71 . When Jjie multi; 
the multipli^ticp can be 
Knit in Art!%9. 

Mx* /. Multiply 5^ 


! jfijBcteq^fitMilv in onHindulKi 


not exceed 20, 
the help of the; 


by 15. 
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Here, y times 7 is 105 ; put down 5 and carry 10 ; then 
C0867 times ^is 90, arid 90+10=100 : put down 0 and carry 
' 10 ; then 15 times 8 is 120, and 120+ 10= 130 ; put down 0 

— ^5 and carry 13 ; then 15x9=135 and 135 + 13=148 ; set down 
898005 g and carry 14 ; lastly, 15 x 5 = 75 and 75 + 14 = 89 ; set down 
89 . Thus the product is 898005. 

Ex, 2, Multiply 350974 by 18. 

Here, 18 x 4=72 ; put down 2 and carry 7 ; then 18 x 7 = 
126 and 126 + 7=133 ; put down 3 and carry 13; then 
350974 18x9=162, and 162 + 13=175 ; set down 6 and carry 17 ; 

L? then 18x0=0 and 0 + 17 = 17; place 7 and carry i ; then 

6317532 18 X 5 = 90, and 90+1=91 ; put do^n 1 and carry 9 ; lastly 

18x3=54, and 54+9=63; put down 63 . Thus the 
product is 6317532. 

72 . When the multiplier is a simple number followed by one or 
more ciphers, we have the following Rule : — 

Rule. Multiply the multiplicand by the simple number, and to 
the right of the product place as many ciphers as there are ciphers 
to the right of the multiplier. 

Ex, Multiply 5867 by 70 ; and by i8coo. 

5867 (i) Here 5867x70=5867x7 tens, 

^ =41069 tens, 

410690 =410690. 

5867 \2) Hcie 5867 X i8cxx>= 5867 x 18 thousands, 

iScxx) = 105606 thousands, 

105606000 = 105606000. 


Examples XI. 

1 . Multiply 284 by 2 ; 1475 by 3 ; 2867 by 4 ; 9048 by 2 ; 6057 by 
; 80965 by 5 ; '49508 by 8 , 33069 by 7 ; 91537 by 12. 

. 2 . Multiply 

(1) 5849 separately by 2, 3, 4, 5» 6, 7, 8, 9 and 1 1. 

(2) 38476 separately by 3, 5, 7, 9 , i h i 3 » 1+ I 5 and 19. 

(3) 3870492 separately by 2, 5, 3, 7, 4, 9, 6, 8, 1 1, 12 and 15. 

(4) 6508794 separately by 8, 7, 9, ii, 13, 15, 17 and 19. 

(5) 987654321 separately by 2, 3, 4, 5^6, 7, 8, 9, ii and 12. 

3 . Find of « * . « 

48508 X 8 f ^p6o X 6 ; 493 I«^^^f J ^432 x 12. 

38476 x ^ |p6i^x 12 ; 456932 

98o989^^aratQfe by lo,,^]^ looqBd 10009. 


(1) 

(2) 

( 3 ) 

( 4 ) 


(I) 


72051 


18. 

o. 


30ii*o, 70, 90 


roo. 
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(3) 9^357 separately by 20, 200, 300, 5(X)0 and^Qocxj. 

(4) ,790785 separately by 120, 1500, 1*7000, 1300 and 190000. 

(5) 900968 separately by 800, 1600, 14000 and 180000. 

' 6. By how much does 18 tunes iiio exceed 17 times 1050? 

6. Find the sum of 19 times 2304 and 15 t»mes 2045. 

7 . Multiply 123456789 separately by 1,2, 3, 4, 5, 6, 7, 8 and 9, 
and add the several products together. 

8 . An estate contdins 45068 bighas Each bigha is worth 
18 rupees. What is the value of the whole estate ? 

9. A railway train consists of 17 trucks Each truck carries 12644 
maunds weight. How many maunds does the whole train carry ? 

10. A man bought 305 cows at 12 rupees a head, and having 
spent on them for food 95 lupecs, sold them at 16 rupees a head ; 
what did he gam by his baigain ? 

11 . Ram bought of Jaclu 15 hooks at 13 annas each, and Jadu 
bought of Ram, 19 books at 19 annas each ; how many annas had 
Jadu to give to Ram ^ 

12. Two persons start from the same place, and travel (i) in 
the same direction, (11) m opposite directions. One tiavels at the 
rate of 93 miles a day and the other at 79 miles a day. How far will 
they be apart at the end of 7 days ? 


73 . When the multiplier is greater than 20, the multiplication 
is called Long Multiplication. 

74 . When the multiplicand and multiplier are both large 
numbers, we have then the following general Rule ~ 

Rule. Place the multiplier under the multi jihcand, so that units 
of the same order may be under one another and draw a line under 
the whole Begin at the units’ figure of the multiplier, and multiply 
by each of its figures in order, writing down each partial product so 
that its first figure shall be under the figure of the multiplier that 
produces it. Add together these partial products and the sum is the 
product required. 

Multiply 7823 by 645. 

Here, first multiply 7823 by 5 and set down the product 
391 15. Then multiply 7823 by 4, and put down the product 
31292, so that 2 may come under the tens’ place of the first 
partial product, 9 in the hundreds’ place and so on. Lastly, 
multiply 7823 by 6 and set down the product 46938 so that 
8 may be in the hundreds* place of the first partial product, 
and so on. Add up the three lines of figures already 
(fbtained and their sum 5045835 is the required product. 

76 .* The reasoning above employed can be rendered more clear 
by the following consideration. 

Sinpe the above product is the sum of 7823 repeated 645 times 


Ex. 

7873 

_645 

39^15 

31292 

46938 

5045835 
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and 645 — 600+40+5 ; therefore by the use of Arts. 69 and 72 we 
have the following process . 


7823 
645 

391 15 

645=600+40+5*. 

7823x5= 39II5 

312920 

7823x40= 312920 

4693800 

7823 X 600= 4693800 

■5045835 

5045835 

tr 


76 . If one or more of the figures of the multiplier to be o, it is 
evident that the corresponding partial pioduct will be o (Art. 65) and 
the lines may be entirely omitted after placing down each o once^ to 
give the pioper value to the product arising from the next figure. 

Ex, Multiply 4968 by 709. 

4968 Here, in multiplying by 709, we first multiply by 9 and 
7Q9 put down the result ; then when vve multiply by 7, we 
44712 really multiply by 700, but not by 70, and so place the first 
347 760 figure of the second partial product under the hundreds* 
3522312 figure of the first, affixing one cipher in the tens* place. 

77 . If the multiplicand, or multiplier, or both, end in ciphers, 
the ordinary process of Multiplication may be shortened or facilitated 
by the following Rule : — 

Rule Suppose the ciphers at the light of multiplicand, or mul- 
tiplier or both omitted, find the product of the resulting numbers, and 
to the right of this product place as many ciphers as were supposed 
to be omitted m multiplicand, or multiplier or both together. 

Ex. Multiply 47600 by 47 ; 257 by 64000, and 7900 by 83000. 

Here, omitting the ciphers on the light, or supposing them to be 
omitted, we have 

47600 257 7900 

47 64000 83000 

3332 1^8 237 

1 904 ^^542 632 

2237200 16448000 655700000 

where the ciphers are annexed at last to the right of the products 
obtained in the ordinary way, to give the other figures their proper 
local values. 

Thus, in the first case, when we multiply 6 by 7, we really mul- 
tiply 600 by 7, and 600 multiplied by 7 gives 4200 ; therefore two 
ciphers are annexed after 2 in the product. 

In the second case, when we multiply 7 by 4, we really multiply 
7 by 4000, and 7 multiplied by 4000 gives 28000 ; therefore three 
ciphers are annexed after 8 in the product. 

In the third case, when we multiply 9 by 3, we reall^f multiply 
9TO by 3000, and 900 multiplied by 3000 give 2700000^ therefore nve 
ciphers are annexed after 7 in the product. 
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7a If the multiplicand and multiplier change places, the pro- 
duct must be the sa^ne as before, otherwise the sa?t?c numbers would 
have tnori products than one (Art. 64). Hence, it is convenient to 
make the larger number the multiplicand and the smaller number 
the multiplier. 

79 . The followingProofs are geneially adopted m Multi plica non. 

(1) Interchange multiplicand and multiplier ; the product ought 

to be the same, „ 

(2) By casting* out the nines. We cast the nines out of a 
number thus • add together all its figuies, omitting every 9, and if the 
sum be greater than 9, replace it by the sum of its figures, and if the 
new sum be greater, replace it by the sum of its figuies, and so pro- 
ceed till we have a sum less than 9. 


Cast the nines out of multiplicand and multiplier. Multiply the 
results, and cast the nines out of their product, noting the new result ; 
now cast the nines out of the product^ and if the result coincide with 
the one previously noted, we presume that the w^ork is correct. 

80. We may mention here that the above test fails in the 
three following cases . — 

(1) If the order of figures in the product be misplaced, as 86 for 68. 

(2) If the errors made compensate each other, so far as the sum 
of the digits is concerned, as 65 for 83. 

(3) 9 written for o, or o for 9, or either be inserted or omitted 
too often ; as 59 for 50, or 597 for 57, or 708 for 78, and so on. 

Ex. Multiply 5867 by 3478, annexing the proofs. 


Multd. 8. 



Multr. 4 . 


5867.. .8 

3478.. . 4 
...5 

46936 
41069 
23468 
17601 

20405426... 6 / Prodt. \ 20405426 

Beginning at the left hand, we cast the nines out of the 
(i) Multiplicand thus 13, I9> 26 ; replace 26 by the sum of 
2 and 6 or 8. 


3478 

5867 

24346 

20868 

27824 

17390 


(2) Multipjlier thus: — 7,1^22; replace 22 by the sum of 2 and 2 or 4 . 
Now multiply 8 by 4, ^ving 32, which replace by the sum of 

3 |tnd 2 or 6 i and note this result. 

(3) P/oduct thus : — 6, ii, 15, 17, 23 ; replace 23 by the sum of 




this result coincides with the previous one, we presume the 

li^rect. 
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^ Examples XII. 

1 . Multiply 946 by 61 ; 869 by 89 ; 917 by 46 ; 909 by 88 ; 463 
by 608 ; 417 by 739 ; 3259 by 497, and 692 by 73. 

2 . Multiply 

(1) 47691 by 27 : 28573 by 35 ; 716281 by 48 ; 39265 by 39. 

(2) 129385 by 66 ; 138476 by 81 ; 480765 by 97 ; 829741 by 59. 

(3) 8241763 by 123 ; 921846 by 158 ; 827941 by 376. 

(4) by 495 ; 254037 by 2980 ; 4785328 by 7802. 

(5) 56380477 separately by 35, 48, 72 and 132. 

(6) 67836479 separately by 356, 4378 and 78539. 

(7) 70870096 separately by 404, 3009 and 900807. 

(8) 279420 by 7350 ; 678000 by 87600 ; 80108 by 7770. 

(9) 56348 by 50601 ; 876000 by 678000 ; 896385 by 6687400. 

(10) 57483000 by 40, 900, 430, 24500, and 4670000. 


3 . Find the product of : — 


(0 

(2; 

( 3 ) 

( 4 ) 

( 5 ) 

45678 

3124791 

436712 

1 100785 

4532815 

9128 

89023 

45678 

71053 

751283 


( 7 ) 

(8) 

(9) 

(10) 

447002 

8913243 

1 10375009 

1 10200570 

. 275642 

578648 

234567 

198075 

200570 

125255 

(") 

(12) 

(13) 

U 4 ) 

(15) 

447529123 

4465348 

79094451 

84964270 

123456789 

8901234 

7000608 

7640950 

8743590 

123456789 


4 . Find the values of . — 

(1) 704745x615 ; 469830x369; 391525x861. 

(2) 1174575x2214; 3523725x2583; 926196x7896. 

(3) 920685 X7098 ; 4465348x7000608 ; 7650329x600509. 

(4) 400905703206x7008130502; 807090^50493x64032000905. 

(5) 6709802607508x2005032057 ; 1310275031496x20456300170. 

5 . What IS the difference between 23456 multiplied by 996, and 
the remainder in subtracting 4 times 23456 from 23456000 ? 

6. A bigha of land costs 784 rupees, what will 203 bighas cost ? 

7 . If there are 432 pages in a book, how many will there be in 
80704 such books ? 

8 . If I give 125 boys 79 marbles each, how many shall I have 
left out of 10000 ? 

9 . 79432 copies of a newspaper are printed daily. How many 
are printed in a year of 314 days ? 

10 . The cost of constructing a Railway is 6i3dt3 rupees per 

mile ; what will 701 miles cost ? » 

11 . An army consists of 295 battalions of 34618 men eadh ; 
what is the whole number of men in the army ? 
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13 . In a town there are 734 houses ; 345 of them contair, on an 
average, ii persons each and the rest 13 each. H*ovv many persons 
reside irf the town ? 

13 . If a master employs 73 workmen, each of whom receives 
34 rupees per month, how many rupees does he pay away per month ? 

14. If of 20000 shells used in war, 3648 are 36 pounders, 1 1275 
are 24 pounders, and the rest 18 pounders ; what is the total weight 
(in pounds) of the whole ? 

15 . A clock strikes 114 times in a day. How often will it 
strike in 365 days ? 

16 . A town has 436 streets. Each street contains on an average 
6422 inhabitants. What is the population of the town ? 

17 . A directory contains 798 pages. There are 72 names in 
each page. How many names are in the directory ? 

18 . 343 paving-stones are required for every yard in a street 
There are 18742 yards in the street. How many paving-stones will 
the whole street require ? 

' 19 . The distance of the Earth from the Sun is found to be 

11608 times the Earth’s equatorial diameter, and that diameter is 
7926 miles. Required the distance between the Earth and the Sun. 

30 . India contains about 1466576 square miles and the popula- 
tion is reckoned to be about 189 persons to every square mile ; what 
is the whole population of the country ? 

81 . To find the product 'of more than two numbers, multiply 
the product of two of the numbers by the third, the result by the 
fourth, and so on. The final result is called the continued product 
of so many factors. 

Thus, the continued product of 3, 5, 8 and 47 = 3><5x8x47=i5 
X 8x47= 120x47 = 5640, and 3, 5, 8 and 47 are factors of 5640. 

82 . The continued product of any numbers will remain the 
same^ however we may change the order of its factors. 

Thus, since 4 X 2 X 5 X7 X3=8 x 5 X7 X3=40 X 7 X3 = 280x3=840, 
and 5x4x2x3x7 = 20x2x3x7=40x3x7=120x7 = 840 ; 

4.X2X5X7X3=5X4X2X3X7. 

Ex, Find the continued product of 3471, 7 and 52. 

3471 

7 

24297 Here, we first multiply 3471 by 7, and the product is 

_ 52 34297 ; again, multiply 24297 by 52, and the producjt,is 

4859^ 1263444 ; thus the continued product of the several 

. 121485 factors is 1263444. 

1263444. 
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83 . If one or more of the factors in any continued product be 
o, the whole product il» o. (See Art. 65 ) 

Examples XIII. 

1 . Find the continued products of : — 

(1) 4, 7, 25. (2) 13, 15, 17. (3) 18, 19, 20. (4) 407, 18, 5. 

(5) 729, 61. (6) 7184, 6, 12. (7) 35, 32, 14, 29 ^8) 35, 29, 43, 87. 
•(9) 33 , 13, 15, 4 , 56. (10) 27, 57, 35, 1277 (*0 156, 13, 365, 78. 

(12) 18, 19, 35, 24, 12, 17. (13) 340, 255, 783. (14) 675, 225, 180, 125- 

2 . A libiary contains 3275 volumes, and each volume on the aver- 
age 493 pages, and each page 39 lines. How many lines are there ? 

3 . If the earth moves round the Sun at the rate of 68000 miles 
an hour, how far will it move in 365 days of 24 hours each? 

4 If every page of a book contains 36 lines, and each line on 
an average ii words, Jiow many words would there be in 157 pages ? 

6. If each of 36 trucks in a luggage tram contains 18 barrels of 
cement, and each barrel 36 maunds, how many maunds is the train 
carrying ? 

6. How many yards of silk are there in 9 packages, each con- 
taining 8 parcels, each parcel 26 pieces, and each piece 53 yards ? 

7 . In a school there aie 10 classes , each class has 4 desks ; 
each desk holds 18 boys , how many boys are tljcre in the school ? 

8 . If 37 labourers earn 39 lupees each per day ; how many 
rupees do they ail earn in 36 \vorking days ? 

9. If every man lived to inairy and have 8 male children, how 
many grcat-great-grancl children of the male sex could every one 
expect to have ? 

10 . A Railway passenger train consists of 32 carriages ; each 
carriage is divided into 12 compartments ; in each compartment there 
are 5 benches and on each bench there is space for 8 persons ; how^ 
many persons can the train carry ? 


84 . When a number is multiplied by itself once^ twice^ thricOy 
four,^ times, the product is called the second, third, fourth, 
fifth, &c., power of that number respectively. The second and 
third powers of a number are commonly termed its square and cuho 
respectively. The number itself is called its first power. 

85 . These powers are often indicated by small numerals 2, 3, 4,5,. 
&c., placed above the number to its right, which express how often 
the number is repeated in the product. The small numerals so used 
are therefore called the indices or exponents of the several powers. 
Thus, 5® = 5 X 5 = 25 ; .*. 25 is the second power or square^ of 5. 

’ 5» = 5 X5 X5 = i25 ; .’. 123 is xhe ihtfd power ox cube oi 5. 

S'* =5 5 X 5 X 5 X 5 =625 625 is the fourth power of 5, and so om 

86. If the three s\gni x, occur in an expression, the 
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operation of Multiplication is to be performed first and then that of 
Addition or Subtraction. * • 

Thi|^, 4x4x34-3x3x2-4x2x1+2x1 X 0=48 + 18-8+0 


Examples XIV. 


1. Find the squares of 

(i) I, 2, 3, 4, 5,. ..25 ; 39, 46, 5+ 86, 99. 
<3) 729, 873, 1043, 5496. 

2. Find the cubes of *-~ 

<0 I, 2, 3, + 5, 25 ; 37, 48, 68, 77. 

(3) 308, 876, 765, 999. 

3 . Find the fourth powers of . — 
(0 678, 305, 987, 988. 

4. Find the values of 


(2) 172, 237, 906, 987. 

(4) 7342, 9384, 8796, 1234. ' 

(2) 83, 97, 123, 456. 

(4) 987, 5386, 9876, 1234. 

(2) 90S, 3271, 8004, 9999. 


<i) i®+2*+3*+4« + 5^+6*+7"+8*+9". (2) 23^ + i5®-3\ 

<3) 5"-4*-8^ (4) i'‘+2*+3*+4'‘+5‘‘+6'‘+7'*+8»+9». 

<5) 2^+3'^-!*. (6) 25‘'•+28'•-20=*-I8’* + I5^ 

5 . Simplify the following expressions : — 

<i) 8 x4-3x6+4X3-2XI+5X2+3X7. 

<2) 5 x6x 3+4X3 xo-2 X I X4+3 x6x4-2 X 2. 

<3) 8x6x3xi-3x6x2X4+4x6x7X4-7x8x2xo. 

(4) -9x6x2 X3 + 7 x4+4x6x 3 X 5 -3x6x7 xox 5 + 2 X 3x4. 

<5) 7''*+2X3^+3X5^+4X9‘‘*. (6) 3'** X2 + 2 X3-2" X3+6X i*. 

(7) 23*-iH + ii5xii^-iio''* + n2*. 

(8) 3*+3X4x5 + 5'‘ -4'’ -2 x4-2*'*+6^ -3^ 


IV. DIVISION. 

87. Division is the method of finding /ww many times one 
:given number is contained in another' given number. The former of 
these numbers is called the divisor, the latter the dividend, and 
the number telling how many times the quotient. The number left 
after the operation is finished, is termed the remainder. 

88. In dividing one number by another, we obviously take the 
latter number from the formci, as often as we are able, according to 
the principle of Subtraction before explained Hence Division bears 
the same relation to Subtraction^ as Multiplication bears to Addition^ 

Thus, to divide 26 by 8, rneans that we are to 26(1,1,1 
find how many times 26 contains 8, and the opera- 8 

don at the side shews that 26 contains 8, 3^ times jg 

with a remainder 2. Here 26 is called the divi- g 

^nd^ 8 the divisor^ 3 the quotient and 2 the re- 
mainder, « 


88 . Jtlence, by division we break up a given number into as 
ly equal parts as there are units in another given number, and 
\ find one eA Ithese parts. 
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90 . Division is of two kinds, simple and compound. 

(i) When the dividend and divisor are both abstract numbers, 
or both concrete numbers of one and the same denominaiicm ; or 
when the divisor is an abstract number, and the dividend a concrete 
number of one denomination, it is called Simple Division, 

(ii) When the dividend is a concrete number of the same kind, 
but of different denominations of that kind, and the divisor an 
hbstract number ; or when both the dividend and divisor are concrete 
numbers of the same kind but of different denominations of that kind, 
it is called Compound Division. 

91 . When there is no remainder, the division is said to be 
exact and since the Quotient tells how many times the Dividend 
contains the Divisor it follows that Dividend^ Divisor y. Quotient. 
But when there is a Remainder, the division is called inexact, and 
the Dividend— Divisor y Quotient-^ Remainder. 

92 . The operation of Division is expressed by means of the 
'iign — and sometimes /, which is read divided by or simply by. It 
is also denoted by writing the dividend above the divisor with a line 
between them. 

Thus 42 T 7 denotes that 42 is to be divided by 7, and is read 42 
divided by 7 or simply 42 by 7. Also 42/7 and V mean 424-7. 

93 In division, the quotient is an abstract number, if the 
dividend and divisor are both abstract or both concrete numbers, but 
the quotient is a concrete number, if the dividend is a concrete 
number and the divisor an abstract number. The divisor, if concrete 
must be of the same kind as the dividend. 

Thus, 45 divided by 5, or 45 inpees divided by 5 rupees, gives 
the abstract number 9 as quotient, for 5 or 5 1 upees taken 9 times give 
45 or 45 rupees, and 45 rupees divided by 5 gives the concrete number 
9 rupees as quotient, for if 45 rupees be divided into 5 equal parts, each 
■of these parts will contain 9 rupees Also 45 rupees divided by 5 yards 
has no meaning, according to the definition of Division in Art. 93. 

94 As Division is the reverse of Multiplication, it follows that, 
by a reversed process, the Multiplication Table must furnish the 
means of obtaining the quotient, when the divisor does not exceed 20 
and the dividend 400. 

Ex. I. Divide 96 by 8. 

Since 8 x 12 = 96 ; therefore 96-1-8 gives 12 as quotient. 

Ex. Divide 259 by 17. 

Since 15 = 255, and 259-255 = 4; therefore 2S9-hi7 gives 
15 as and 4 as remainder. 

Examples XV* ^Meniai, Division.) 

1 . Ht>w many times does 8 contain 2 1 36 contain 3 ? 20 cemtaih 4 ? 
35 contain 5 } 24 contain 6 1 56 contain 7 ? 81 contain 9 ? , - 
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2 . Divide 14 by 2 ; I2 by 3 ; 48 by 4 ; 20 by 5 ; 42 by 6 ; 
49 by 7 ; 32 by 8 ; 108 by 9 ; 90 by 10,; 77 by if , 96 by 12 
3 .. Pi vide 

(1) 56 separately by 2, 3, 4, 5, 6, 7, 8, 9, 12 and 14. 

( 2 ) 98 separately by 2, 5, 7, 9, 13, 15, 17, 18 and 19. 

(3) 168 separately by 2, 7, 8, 9, 6, 12, ii, 15 and 18. 

(4) 288 separately by 4, 7, 9, 10, 6, 8, 12, 15 and 17. 

(5) 342 separately by 3, 6, 8, 9, 4, ii, 13, 15, 16 and 18. 

(6) 172 by 9 ; 141 by 1 1 ; 128 by 14 ; 257 by 16 , 195 by 19. 

4. In 54, how many times is 8, and how many over ? How- 
many times IS 15 contained m 195 ? In 240. how' many times is 18, 
and how many over ? 

5 . If 16 be taken 14 times from 228, what is left ? 

6 What IS the 9th part of 36, 54, 108 and 144 ^ 

7 . To how' many boys can 1 jfive 9 maiblcs if I have 153 ^ 

8 . At a cricket match ii players make 132 runs. If each made 
the same number of runs, how many did each make ? 

9 . A Patsala consists of 128 boys and they are made to stand 
in 8 rows ; how many are there in each row ? 

10 . If 320 rupees are shared equally among 16 men ; how- 
many does each man receive ? 

11 . Divide 132 oranges eciually among 7 girls and 5 boys. 

12 . Divide 96 pencils equally among 8 boys. 

13 . Bhuban spent 180 pice in oranges, buying them at the 
rate of 6 for 3 pice ; how many oranges did he buy ? 

14. A boy, having a basket containing 214 oranges, distributed 
them equally betw^een his 8 school-fellow s and himself , the number 
which remained he gave to his school-master ; liow many did the 
school-master receive ^ 

15 . A man bought ii cows at 18 rupees each, and sold them so 
as to gain 99 rupees ; what did he sell each cow for ^ 

16 . How many seers of sugar at 5 annas each can be bought 
for 330 annas ^ 

17 . A w'oman bought 180 eggs at 3 for 2 pice and 275 more at 
S for 3 pipe, and sold the whole lot at 13 for 19 pice ; what does she 
gain or lose ? 

18 . If 5 men can do a piece of woik in 18 days, how long will 
it take 9 men to do the same work ^ 

19 . How many penknives, worth 8 annas each, ought to be 
exchanged for 144 pen-holders at one anna each ? 

20 . A man walked 306 miles in 18 days ; how many miles did 
he walk per day ? 

SIMPLE DIVISION. 

95 . When the dividend is a large number, but the divisor less than 
m, the division is called Short Division and can be done by the 
following Rule. ^ 
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Rule. Place the divisor and dividend thus : 

* divifior) dividend. 

From the left of the dividend cut off a number not less»thhn the 
divisor but less than lo times the divisor, giving the first partial divi- 
dend. Find by the aid of the Multiplication Tables how often the 
divisor IS contained in this dividend ; put down the quotient under the 
units’ figure of this dividend, and take notice of the remainder (whether 
^t be any number or o). On the right of this remainder, conceive in 
your mind to be placed the least number of the figures next following 
in the dividend which, affixed to the remainder, will make a number 
not less than the divisoi. Proceed, as above, with this new partial 
dividend to find the next figure of the quotient ; taking care to place 
after the first figure in the quotient a cipher for every figure brought 
down from the dividend which, affixed to the remainder, makes a 
number less than the divisor. 

Continue this process till all the figures of the dividend have been 
thus brought down ; and if there be any remainder at the end of the 
operation, write it as a remainder distinct from the quotient. 


Ex, /. Divide 612459 by 7. 1 

From the left of the dividend cut off a number 
7)612459 not less than 7 but less than 70 . that is, cut off 

§ 74 ^ rem. 1. <>tir first partial dividend. Now 7 is contain- 
ed in 61, 8 limes and 5 Over ; put the 8 under 
the I in 61, and to the right of the remainder 5 affix the next figure of 
the dividend 2, making 52, the second partial dividend. But 7 is con- 
tained m 52, 7 times and 3 over , put 7 in the quotient, and to the 
right of the remainder 3 affix the next figure 4 making 34, the third 
new dividend ; and so proceed. 

The above operation is usually performed in saying : — 

7 in 61, 8 and 5 over ; in 52, 7 and 3 over ; in 34, 4 and 6 over ; in 
65, 9 and 2 over ; m 29, 4 and 1 over (as remainder). 

Thus the quotient is 87494? and the remainder 1 ^ 

Ex, 2, Divide 61245 by 15 

Here 15 in 6 goes no times, but 15 in 61 goes 4 times 
15)61245 and I over , write 4 under the i. Then 15 in 12 goes no 

4083 times, but 15 m 124 goes 8 times and 4 over ; write 0 

under the 2 and 8 under the 4 ; lastly 1 5 in 45 goes 
3 limes ; write 3 under the 5. 

Thus the quotient is 40^1- 


96 . The truth of the above method may be shewn thus : — 

Since 61245 = 61 thousands-k2 hundreds + 4 tens -I- 5 units, 

=60 thousands-!- 12 hundreds +4 tens + 5 units, 

=60 thousands + 124 tens -1-5 units, 

= 60 thousands + 1 20 tens -f- 45 units. ^ 

.*. 61245 divided by 15 gives as quotient 4 thousands - 1-8 tens + 
3 units or 4083. 
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Examples XVI. 

1. Divide c 

(1) 462 separately by 3, 6, 8, 9, 10, 11 and 12. 

(2) 682 separately by 3, 4i 6, 8, 9, ii, 14 and 15. 

(3) 8435 separately by 5, 7, 8, 10, 13, 16, 17 and 19. 

U) 6876 separately by 2, 3, 7, 9, ii, 12 and 14. 

(5) 35298 separately by 3, 5, 9, 7, 10, 12 and 18. 

(6) 348 by 2 ; 4596 by 3 ; 276284 by 4 ; 84375 by 5. 

(7) 53844 by 5 ; 536074 by 7 ; 95832417 by 8 ; 3*58367 by lo. 

(8) 7163253651 by 9 ; 1234567890 by 11 ; 9876543 by 12. 

(9) 27643532 by 14 ; 35762445 by 15 ; 47623554 by 18. 

(10) 34672352 by 16 ; 987654321 by 17, by 18, by 19, by 20. 

* 3. If 1674 men are drawn up in 18 columns, how many men 
are there in each column ? 

3. I distributed 2160 marbles among^ a number of boys, and 
gave each boy 12 marbles ; how many boys were there ? 

4. What IS the 15th part of 135090 ^ the i ith part of loi 1 12 ? 

5. A farmer has 1786 sheep divided into 19 equal flocks. How 
many sheep are there in each flock ? 

6. A farmer spent 1872 rupees in the purchase of oxen. Each 
ox cost 12 rupees. How many oxen did he buy ? 

7. If the sum of 18 and 30 be divided by their difference, and the 
quotient be multiplied by the product of 16 and 27, what is the result ? 

8. A man gives 14 cows and 35 sheep for 55 bags of potatoes 
worth 7 rupees per bag ; if each sheep was worth 3 rupees, what did 
he get for each cow ? 

97. When the dividend and divisor are both large numbers, the 
division is called Long Division and can be performed by the 
following general Rule. 

Rule. On either side of the dividend draw curved lines ; place 
the divisor on the left and the figures of the quotient as they arise on 
the right ; thus 

, divisor)di\idend(qi40tient 

Then try to find how often the first one or two figures on the left 
hi^nd of the divisor are contained in the first one or more of those of 
the dividend, and plaqa the result on the right as the first figure of 
the quotient ; and the product arising from the multiplication of the 
divisor by this figure being subtracted from the dividend, Mn^ ^wn 
^ dr annex to the right of the remainder the next figure of the dividend. 

. fttoceed as before, and continue the process till all the figures of the 
dividend have been brought down ; then the quotient, and the 
\ iMainder if any, will be obtained. 

V ,If at any stage of the process, the divisor is greater than the 
dividend, affix a to the, quotient and bring down the 

%Mr^ of the dividend* Continue this process till the partial 
h gres^Cei;jthan the divisor and then proceed as before. 
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£x, A Divide 75035 349- 

Here, the first figure 2 in the quotient is obtained 
by ftiquiring how often 3 is contained in 7, or 34 in 
75 ; then, after multiplying 349 by 2, which,^ from 
the places of the figures, represents 2 Ahmiredsy 
and subtracting the piocluct which is 698, from 750, 
we have a remainder 52 ; to this the nextfigure 5 
of the dividend is annexed to form the partial divi- 
dend 523. Now seek how often 3 is contamed in 5, or 34 in 52, and 
the quotient being 1, i ten is annexed 10 the 2 hundreds already 
obtained; multiplying 349 by 1, vihich means i ten^ and subtracting 
the product 349 from 523, we get the remainder 174. Bring down 
the last figure 5 of the dividend to form the partial dividend 1745, 
and we find the corresponding quotient to be 5 units exactly, for 349 
multiplied by 5 produces 1745, and the operation is then completed, 
leaving no remainder. Therefoic the whole quotient is 213. 

98. Supplying the auxiliary digits omitted in the above 
operation the pioccss would stand thus 

349)75035(300+10+5 

68900 

5235 

34^P 

1745 

1745 


349)75035(215 

698 

523 

3 49 

1745 

1745 


Ex, 2. Divide 39875365 by 8654. 

8654)39875365(4607 Here 3987 is less than 8654, but 39875 is 
34616 greater; therefore take 39875 for the first 

5250^ paitial dividend. It contains the divisor 4 

CIQ24 times ; put 4 in the quotient, multiply 8654 by 

^ placing the product 34616 under 39875, and 

00905 subtract, leaving 5259. To the remainder 5259 

— iZ£ annex the next figure of the dividend 3, giving 

6387 52593, the second painal dividend. It con- 

tains the divisor 6 times ; put 6 in the quotient, multiply 8654 by 6, 
placing the product 51924 under 52593, and subtract, leaving 669. 
Again, to 669 bring down the next figure B, giving 6696 the third par- 
tial dividend. It contains the divisor o times ; put 0 in the quotient, 
and the remainder is now 6696. Lastly to 6696 bring down the last* 
figure 5, giving 66965, the fourth partial dividend. It contains the 
divisor 7 times ; put 7 in the quotient, multiply 8654 by 7, placing the 
product 60578 under 66965, and subtract, leaving a remainder 6387. 
Thus the quotient is 4607 and the remainder is 6387. 


99. When the divisor is « terminated hy one or more ciphers,, 
we use the following Rule. 
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RtTLE. Cut ofif all the ciphers on the right of the divisor and as 
anany figures from fhe right of the dividend —for the quotient, 
divide the remaining figures of the dwidend by the remaining figures 
of the divisor (Arts. 95, 97), and for the final remainder bring down 
to the pArticular remainder the figures cut off from the dividend. 

Divide 20573296 by 80 and by 345000. 

(1) 8,0 )2057329,6 (2) 345,000)20573,296(59 

257166-16 >735 

3323 

3105 

2 1 8296 

In the first example, in dividing by 8 the remainder is 1 , to 
which we bring down the figure cut off 6, giving 16 for the final 
remainder, and 257166 for quotient. "" 

In the second example, the remainder in dividing by 345 is 
218 , to which we bring down the figures cut off 296 , giving 
218296 for the final remainder and ^ for quotient. , 

100. The proofs usually adopted in division are the following : — 

(1) ^To the product of the divisor and quotient add the remainder 
(if any) ; if the result coincides with the dividend, wc piesume that 
the work is correctly performed. 

(2) By casting out the nines. 

(a) From the sums of the digits in the divisor and the quotient 
subtract 9 as many times as possible, and set down the remainders 
to the left and right of a cross sign. 

{b) Multiply the two remainders and from the product subtract 9 
as often as possible. Put down the remainder below the cross sign. 

(c) Lastly subtract the remainder from the dividend and from 
the sum of the digits of this difference subtract 9 as many times as 
possible and set down the remainder above the cross sign. If the upper 
^nd lower figures agree, it is presumed that the operation is correct. 

Ex. Find the quotient and remainder when 275487 is divided by 736. 


Division, 

736)275487(374 

^08^ 

54^ 

5»52 

3167 

?i44 

223 


rThus the quotient 
h:S 74 and, the re- 


374 

736 

2244 

1122 



Proofs. 

(2) 7 + 3+6= 16, 7 

and 3 + 7+4=14, rem. 5, 



7x5=35, rm. 8 . 

Also 275487-223 = 275264, 
and 2-1-74*5 + 2+6+4=26, 
rem. 8. 
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101 If all the four x, — Arc used toj^^etbci m an 

<c\pr b^ion, thw opitiatioiis (jf Dtt^nn ind ai e to be 

o ifoimr cl fiist mcl next those ol iddUton and Sttbh mthn^ . 

L\ I incl the V iluL of 14+13 6x4-3x2+6x72—12 

File cxpiession- i4n 3 X4 - 3 x2+6 x6 — 1 1 + S 6 + j6 

6^52^ 

Examples XVII. 

1 Divide — 


U) hy 23 (2) 7 ); 5 ^ (3) 7Q79f> by 70 (4; ^S8i6S b> ^4 

^5) 7;-» 123-^7 b\ ^^3 (0 f/)-»/S56 1»> 32 /) 67001 '»2S by 49 

b) i 44 ic; 724 f> by '‘3 (9) 470/3236 b> 3/ (10 74177^^])^ SS 

■,7gS’6;T2 b> 76 I2) 900^(96416 by cj6 (13) 58762347 by 97 

14) i7-'f/o;4'*9o b\ 54 14528340631 bv84 

i6j 3 0^3019/:, b\ (17) 96790123430 by 98 

2 Hind the \ iluts of — 

(1) M9;=;263, 123 (2) 172103^655-144 (3) 712341936* -132 

U) 3577926-506 (5) ^7-91888 478 (6) 876247Cfa-b43 

7) 483 1056/ -549 6430770444-876 (9) 1370170807-996. 

10) 630762540981 652 (ii) 6327 c;8oi4 7243 

12) Cl9387o^2- 2731 (13^ 140167329 7038 

(14 39549^1875 6007 15) 2106144185-2375 

'16) 25413286-7960 (17) 8327976-5730 

(i8j 6 ti 5 / 66 o - I |bo 19) 935384767-4836 

20) 900370575 54321 (21) 183C720748- 37246 

{22) 2828882701578-38706 (23) 2919333978682^76913 

(24) 611908528*7674-873136 (25) 163034794788 -321567 

-6) 487^04325876-56789 ; 27) 876824985621 90956845. 

{28; 564000032^7 -7658; t5i (29; 32899438654- 100104325 

30) 191776638604-68589649 (31) 4676705026675-154321335. 

32) !'» 19326311 [2635269 — 123456789 

33) 1630*86053103649203205 — 28 '»7 1 54309 
{34) 56021 *975014967053000 700002030506 
35) 16301880^3103649203285 — 574585614865 

3 DiMdc — 


(1) 237876093 by 5605, by 9^89, by 40857, and by 57085 

(2) 81229 sepdiatrly by 10 20, 30, 40, 50, 80, 90 

(3) 3^260^ sep uately 100 400, 600, 800, 900 

(4) 78«;34826 sepaiatclv by 800, 12000, 3200, 475000 

(5) 3854269734 separately b^ 310, 5900, 587000, 90900 

(6) 25413286 by 7900 , 19054832 by 83|||; 2 ^i|||p 534687 by 789000a 

4 Find the values, of ^jjp 


(1) 192-16+720^-18 + 795-^5-1786-19 

(2) 387 1 ^ 49 + 6935 .r 95 - 5432 - 56 1 37 5 - 3 5+4590 45 - 

56+8i-3+8afi7X9-J2Xi36-i7-72"-i8+6x3 • 

(4) I2X i6-«-8 + i 7K6- i8x32-8-27-9X7 4-3x30-M5i-36-»*l4» 
1 5 X 37 1 S 3 + 73474 - 67 * S» - 4 + 40734 X 2 - 5485 X 75. 


4 



ARITHMETIC. 


50 


5 . If a bag contains 103 potatoes, how manj^ will be required to 
hold 7432274 potatoes ? • « 

6J ‘If each carnage contains 57 passengers, how many carriages 
are there in a train cai tying 969 passengers ? 

'/• Each of 156 boys uses 12 pcn-nibs, and a box contains 
144 nibs.. How many boxes are required ^ 

8 . A confectioner sells 23475 maunds of sweetmeats in a year 
of 313 days ; how many maunds does he sell m a day ^ 

9 . Supposing a Railway tram to travel from Calcutta to Delhi, a 
distance of 924 miles, in 44 hours, what is the average speed per hour ^ 

10. The population of a country is 3083220 and its area is 7341 
square miles. How many people arc there on an average to each 
square mile ? 

11 . F'lnd the number of pages m a book which has on an average 
207 words on a page, and contains 2014 ii words altogether ^ 

12. How many minutes will a wheel be in turning round 895702 
times, if it turn 158 times m a minute ’ 

13. What number multiplied by 79 will give the same product 
as 257 multiplied by 553 ^ 

14- A shopkeeper sold 267 shawls for 4005 rupees, gaining there- 
by 4 rupees on each shawl ; what had each shawl cost him ? 

15 . The population of a certain village is 21510, and one out of 
45 dies annually. How many die m a year ? 

16. Find how many times the numbers n, 15, 19, and 23 must 
be equally repeated to make 13668. 

17. Find the 532nd part of 1004416. What is the 365th part 
of 36865365 ? 

18- How many pages contain 30888 words, ever\ page having 
53 lines of 9 words each ? 

19. If 168465 maunds of rice be distributed equally among 11231 
famine-st»icken men, how many maunds will each receive } and if the 
family of each consist of 5 persons, what will be the share of each person ? 

20. The rays of light comes from the Sun to the Earth m 
498 seconds ; at what rate does light move per second, the distance 
of the Sun from the Earth being 93000000 miles ? 

V. THE USE OF BRACKETS. 

102. Brackets, which are of several kinds, as ( ), | }, [ ], are 
used to denote that; all numbers included within any pair of them 
are to be considered as forming but one number, and are therefore to 
be Equally affected by any number not included within the same pair 
Of brackets. 

Thlis, (24-3-1-7) denotes that 2, 3 and 7 are to be taken as making 
one number, (/. <?.) whatsoever, outside the brackets, affects 2 in any' 
way, mi\st also affect 3 and 7 in the same way. 
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A vinculum is a sign sometimes used instead of brackets. ' It 
consists of a line dntwn over the numbers to be considered as form- 
ing one nu mber . • * 

Thus, 2 + 3 express the same thing as (2 + 3). 

103 When two or more numbers, connected by the signs of 
operation arc enclosed in a pair of brackets, the operations of arith- 
metic indicated inside the brackets arc to be performed before the 

•brackets are removed Thus, 

Ex. I. 7~5-3 = 7-2=j^ 

Ex. 2. 22-(4X3 + 5 - 6 - 2 ) = 22-(12 + 5-3) 

= 22 — (17 -3) = 22- 14=8. 

104 When a number immediately precedes an expression 
included in a pair of brackets, this number is to be multiplied by the 
number obtained after removing the brackets. 

Thus, 7 + 4(5 -2) -6x3 = 7 +4x3- 18 = 7 +12 -18= 19- 18=1. 

105 When an expression is included in more than one pair 

of brackets, it is com'cnient to remove the innermost bracket first, 
then the innermost of those that remain, and so on, till all the 
brackets are removed. 

Thus, 25 -[{15 X 10-2 X 12-8(2x12-10)1 -2] X (15 - 10 + 2) 

= 25 -[<150-24-8(24- I0)}-2]X(I5-I2) 
=:25-[{i5o-24“8x I 4 l- 2 ]x 3 
= 25-[{r26- 112} -2]x3 

* 25 -[i 4 - 2 ]x 3 = 25-7 X 3 = 25 - 2 i= 4 . 

108 . If the sign + (////.?) precedes a bracket, the bracket may 
be removed without affecting the result. 

Thus, since 7 + (5 -3) = 7 + 2 - 9 » 7 + 5-3=12-3=9, 

therefore, we have 7 + (5 — 3) = 7 + 5-3• 

107 . If the sign -(;;//>/ precedes a bracket, the bracket may 
be removed, provided the signs of all the numbers, inside the bracket 
be changed from + to — , and from — to + . 

Thus, since 29-(7 - 5 + 3)=29-(2 + 3)=29- 5 = 24, 
and 29-77 + 5-3=34-10=24, 
therefore, we have 29 - (7 - 5 + 3) = 29 - 7 + 5 - 3. 

103 . The sign signifies thetefore^ and is often used in stating 
a method by which an answer has been obtained. The sign stands 
for because or since^ and is used in stating a reason. 

Examples XVIII. 

1 . Find the values of 

(i) io+ (S-3)-(i 7-8)+(t6-ii)+2S-(6-3+4). 

(3) 20 -io- 3 - 6 +(iS- 3 )-(t 6 - 9 )-( 5 + 6 )+ ( 4 + 9 ). 

(3) 8+4(i3-7)-3(^-S)+7(i6-19+S)-(i8-6 +7). 

(4) 318 + 25 - 3 ( 20 - 12 )}. (5) 3l8+(25-3)2o-i2). 
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(6) 287- [{15 X I0-2(I2-8)(2 X 12- 10)}- 2] X 10-2. 

(7) i520r-|6io+^'^o^ (8) Co5-{(95- II - i9) + 237>. 

(9) 86 -{(59 -48) + 16 -(59 -40)1 (10) 16S- {(70-39) -h {90- 83;{. 

( n ) 1 246 - (362 - 1 56) - { 37 1 - (495 - 386) I 

2. Find the values of : - 

(0 (1536-487)“ 1392-294-7x5. (2) 58 Sot-(i67 -I33)x6. 

(3) (194+65) x7 + (352“22o)- II - 952-(9i -35). 

(4) (67893 -8637) -823 4“ 7546 X (2356- 945) -(9S70X 170^ 

(5) {(312570x5984-76125 X474-318 -3)- i5I46>-“6j39x 15. 

8. If the sum of 274 and 108 be multiplied by their difference 
and the product be divided by 166, what will ly* the quotient ? 

4. If the sum of 103, 29, and 267 be divided by 19, and the 
quotient be multiplied by 57, and the pioduct be diminished by 197^ 
what will be the remainder ? 

5. Multiply (325-293) l>y (306—17) and to the product add 
( 1000 4- 99)* 

6. From 34856 subtract (763x41) and to the remainder add 
{ 1 998 -7- (663 -441)1- 

7. Find the difference betwQcn 876 and 459-3684-149. 

8. What number subtracted from (2471 4-56) will leave (3863 - 
1498) as remtiinder ? 

9. Find the difference between 

32 10 4- 401 -(67-59) and 342 -(491 -382). 

10 . From the sum of the greatest numbers of 9 and 10 digits 
subtract the difference of the least numbers of 10 and 1 1 digits. 

11 . From the sum of the greatest numbers of 4, 5 and 6 digits 
subtract the sum of the least numbers of 3, 4 and 5 digits. 

1 3, Find the values of * — 

(1) 64-8[3x64-{3 + 7-(8 + 3-6)-(2x6-3 + 3“-2)»]. 

(2) 66x37 -8[(9- 7) x 6-(274-I2)-7- i 3 -r(i 7 +J 5 +-39“ 50) x 5 -9x7]. 

(3) <(7 + 75) x 43+(4698 + I7i)“-9K{(73 + M- 2 )“(i6 -24-4 X7)>. 

(4) 8[4 X {(360 X 1 20) - (47 + ^ 3) - 3}] “ <(360 X 1 20) 4- (65 - 2 5) -f- 5 > s- 540 1 

(5) io 8-9 x[ 76 -o{ 63-7(9X3-4 x 84-5“- iox2)-(2'> X9-2*)l] 

- II X 12. 

(6) -<23x11 x 34 7[2 o 6 x( 8+6-I3 )-{(i 4-8 )x 7 -(i 5 + 5- u)x2» 

4- (6» - 1 3 X 2 ’’ ) 4“<6 X 8 X 1 5 -7- 5)}] 4-(2X54-3"-3X4X7). 

(7) 84 - 7[ - n - 4{ - 1 7 + 3(8 - 9 - 5)0- 

(8) 5 X {4 - 2[4 - 2(4 4-3)]} - 4 X {4 - 2[4 - 2(4 4- 3 )]}- 
(9} i9+i2xi5-i2o-44-{29~i3X24*(i4-9)x3}. 
tio ) 9kti23-#- 5(7 -2) xB( 9- 7)+4{7 + 2(3+8)n. 
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VL MI5CELLAliIE0US PROPOSITIONS. 

(in thk fundamental operations.) 

1 09. Sum, Difference, &c. 

(1) Given the diffcM-once between two numbers and the greater,- 
to find the smaller numbei. 

Rule. Subtrott the ^ivcn difference from the greater number^ 
and the result is the required smaller number. 

Ex. If 34060 be the difference between two numbers, and the 
greater number is 48752 , what is the less number^ 

The less numbei =48752 - 34060= 14692. 

(2) Given tlie diflfoicnce between two numbers and the smaller, 
to find the larger number 

Rule. Add together the given difference and the smaller 
number^ and the sum is the rnquircd larger number. 

Ex. The difference between two numbei s is 14610 and the less 
IS 4007 ; what is the laigcr numbei ? 

Tlie lai g cr num ber =14610+ 4007 = 18617 

(3) Being given the sum and diffeiencc of two numbei s, to find 
tile numbers. 

Rule! To find the larger number^ add together the given sum 
and difference.^ and divide the result by 2. lo find the smaller 
member^ subtract the given dtffei ctice from Ike given sum and divide 
the result by 2. 

Ex. /. The sum of two numbers is 25264, and their difference 
IS 736 ; what are the numbers ? 

The larger number = (2 5264 + 7 36)-- 2 = 26000-2= 13OCO, 

The smaller num ber =(25264- 13000) = 12264, 

or, the smaller numbei =(25264- 736)- 2 = 24528 -2 = 12264. 

E.\. 2. The price of a carnage with horse is 1590 lu pees, and 
the price of the caiiiag<. is 324 rupees more than that, of the horse. 
Find the price of each. 

Here, the sum of the two prices is 1590 rupees and the difference 
524 rupees. 

.*f the price of the can iage = (i 59 Q + 324) 2 = Q 57 rupci&f. 

And the piicc of the horse =(1590 -957) or ^ rupees. 

(4) Being gi\en the sums of every two of three given nuinf>ers, 
to find the numbers. 

Rule. Add together the three given sumSy divide the 
and from the quotient subtract separately the three given sums-f "^he 
several differences are the required numbers. 
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Ex, I, The sum of the first and second ^of three numbers is 
59 ; that of the fiist and third is 53 ,* and that of the second and 
third IS 4s. Find the numbers. 

(S9 + 53+42)~2 = 77, 

the first number =77 -42 = 35, 
the second number = 77 — 53 = 24, ! Ans 
and the thud number = 77 — 59= 18. J , 

Ex, 2, At a game of ciickct A and B together score 75 iiins ,* 

B and C together score 90 runs , and A and C together score 
51 runs ; find the number of runs scored by each of them 

Here, A^ B and C together score (75+QO+51) — 2 or 108 runs 
A scored (108 — 90) riins=i8 iiins, j 
B scored (108 — 51) runs = 57 runs, [ Am, 
and C scored (108-75) iunb=33 runs. J 

(5) Having given the sum of thice numbers, the excess of the 
first over the second, and the excess of the second over llie thud, it 
is required to find the numbers. 

Rule. Subtract the sum of the excess of the second over the third 
and of the first over the ihii d ( which may be obtained by adding the ^ 
two given excesses) from the given sum^ and divide the ra^uit by 
The quotient is the least of three required numbers. 

Ex, Divide 53 rupees among B and C, so tliat A may 
receive 7 rupees more than Z^, and B 8 rupees more than C, 

Here, the sum of the three shares is 53 rupees, and the excess 
of A^s share over Cs is 8 + 7 or 15 rupees, 

and 53-(8 + I5) = S3-23=30- 
Cs share = (30— 3) rupees =10 rupees, 'j 
B^s share = (10+8) rupecs=i8 rupees, > Ans. 
andu4’s share = (18 + 7) rupees = 25 rupees. J 

110. Product, Quotient, Remainder, &o. 

(1) Given the product of two numbers and one of them, to find 
the other. 

Rule. Divide the product by the given number^ and the quoti- 
ent thus obtained is the other required number. 

Ex. The product of two numbers is 890368, and the smaller 
number is 256 ; what is the larger number ? 

The larger number =890368“!- 256 = 3478. 

(2) Given the divisor, the quotient and the remainder, to find 
the dividend. 

< Rule. Multiply together the divisor and the quotient,^ and to 
sJhe '^t^ct qM the remainder, 1 he result is the dividend. 
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E.w If the divisor be 3857, the quotient 489, and the remainder 
1305, wliat IS the dividend ? 

The dividend = 3857 x 489 -I- 1305= 1887378 

(3) Given the dividend and the quotient, to find the divisor. 

RiJi K Divide ihe dividend by the quotient^ and the result is 
the divnor. 

^ Ex, The dividend is 342604 and the quotient 883, find the divisor. 

The divisor = 342604 — 883= 388 

(4) Ciiven the dividend, the quotient, and the remainder, to find 
the divisor. 

Rut.e. From the dkndcnd subtract the remainder,^ and divide 
ihe difference by the quotient The remit is the divisor. 

Ex I, The dividend is 119376, the quotient 25 and the re- 
mainder 2076 \ what IS the divisor ^ 

The divis()r = (ii9376 — 2076] — 25= 1 17300 — 25= 4692. 

Ex. 2. A farmer having 2316 sheep, on putting an equal number 
of them into each of 25 fields, had j 6 remaining How many did he 
put into each of the fields 1 

The required number = (2316- 16)- 25 = 2300— 25 =s 92. 

(5) To find the least number which must be added to a given ^ 
number to make it exactly divisible by a second given number. 

Rule Divide the first i^iven number by the second^ and subtract 
ihe remainder from the second given number, 7 he difference is the 
required number. 

Ex, What least numbei must be added to 4856752 to make it 
-exactly divisible by 2163 ? 

4856752 — 2163 gives 2245 as quotient and 817 as remainder, 
the number to be added=2i63 — 817= 1346. 

(6) To find the least number which must be subtracted from a 
given number to make it exactly divisible by a second given number. 

Rule. Divide the first given number by the second, and the 
remainder is the required number. 

Ex, What least number must be subtracted from 90625 that it 
may be divisible by 727 ? 

90625-1-727 gives 124 as quotient and 477 as remainder. 

.'. the number to be subtracted = 477. 

(7) To find the greatest number of a given number of digits 
■which is divisible by a given number. 

Troceed as in the following example ; — 4 

Ex^ Find the greatest number of five digits which ii^ivisibk 
by 529. 
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The greatest number of 5 digits is evidently 09999. 

^999 divided by 529 gives 189 as the quotient and 18 as the 
remainder; 

the reqd. greatest number— 99999- 18 --99981 

(8) To find the least number of a given number of digits which 
is divisible by a given number. 

Proceed as in the following example • ~ 

Ex, Find the least number of six digits which is diMsible 
by 4325. 

The least number of 6 digits is evidently 100000 

100000 divided by 4325 gives 23 as the quotient and 525 as the 
remainder, and 4325- 525 = 3800, 

the reqd. least number= 100000 + 3800= io38cx>. 

111. Equidifferent series. 

The numbers 1, 2, 3, 4. 5, etc., are called iiaiural numbers, ol 
which I, 3, 5, etc., are odd^ and 2, 4, 6, etc., aie even numbcis. 

(1) To find the sum of any numbei of the jutiin'cil numbcis 
beginning with i. 

'^ULE, Multiply the last number by the next higher numbci y 
and divide the result by 2, The quotient is the required 6 um, 

, Ex. Add together 1+2 + 3+4 + 5+ +40- 

Here, the last number is 40, and the next higher number is 41 
the required sum = 40 x 41 — 2 = 820 

(2) To find the sum of any number of numbers beginning 

with I. 

'^Rule, The square of the number of times the numbers are 
repeated^ is the required sum. 

Ex. Add together I +3 + 5 +7 + 9 + + 25. 

Here, the numbei of times the numbers aic icpcatcd is 13. 
the sum requircd= 13“ = 

^ (3) To find the sum of any number of even numbcis beginning^ 

with 2. 


Rule. Multiply the number of times the numbers are repcatetf 
by the same increased by i. The product is the required sum. 

Ex, Add together 2+4 + 6+8 + +30. 

\ the number of times the numbers are repeated is 1 5* 

the sum icquired= 15 x 16— 240 


’V^(4) To find the sum of any given numbers increasing or decreas* 
W fixed niHnber. 

r Multiply the sum of the two extreme numbers by the 

ter^for Um^r^eate^^ and divide the result by 2. The 
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Kx, Add lcgctl]cr 2-+5 + J+ 1 I 4 - +47. 

Here, the niimbei of tcinis will be found to be 16. 

.* the sum= 16 X (2 +47) — 2 — 16 X 49 -2 = 392 

Examples XIX. 

• 1 Whnt number subti acted fiom 850957 wi’l leave 3876? 

2 The difTcrcncc Ix'lween two numbers is 84489 and the lai'ger 
IS 123456, what is the smaller ^ 

/». The smaller of two numbcis is 3087 + 56299 and their 
difference is 22371 ; what is the larj^ei number^ 

4 The y;rcater of tw'c^ numbeis is the sum of 505,650, 19 and 
9003 and the difference between them is 3287-750 What is the 
less number ? 

5 . "I he sum of two numbeis is 126^0 and their difference 1608 , 
what are the numbeis ^ 

6. 'riic sum (T the at»C‘> of two men is 173 years and the 
difference between them is 15 \eais , what are then aj^es 

7 . The sum and diflVimce of two numbers are 1426 and 384 

* icspectively ; find the numbeis^ 

8. A man boujiht a pan of horses and a carriai^^e for 857 rupees 
the carriaj»:c w%as woith 165 lupees moie than the horses ; what w'as. 
the price of each ^ 

'Fwo men having met on a louincy, found that they had! 
tiavellcd 1200 miles, nud that one had tiavellcd 360 miles more thaui 
tlie other ; what distaiKc had each tiavellcd? 

lO. Divide i68naibl<.s between two boys, Jiiving to one 42* 
inoie than the otlu r 

11 Ram, (iopal and Han bej(m to play at marbles Ram andl 
Gopal have 77 marbU's between them, Gopal and Han 63, and Rani^ 
and Han 70. How' many uutibles has each ? 

li A basket containinsr oranj^cs, apples and plums, has 15; 
more oranges than apples, and 8 more apples than plums. The W'holcs 
number of fiuiis in the* basket is 1 12. hind the number of iSach kind 
in the basket 

13 . Three persons B and C, aie possessed pf certain sums of* 
money, such that A and B toj^ ether have 120 lupces \ A and C together 
have 140 rupees ; and // and C together ha\ c 1 50 rupees. What is. 
the sum possessed by each ? 

14 . Divide 4680 rupees, after giving aw'ay 180 rupees to 

between Ay B and Cy giv ng B 216 rupees moie than Ay an 4 C 33#i 
rupees more than ’ 

15 . The product of two numbers is 17037096,and 
4858, what is the other .? 
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16 . If the divisor be 3857, the quotient 489^ and the remainder 

1305* what IS the dnidcnd r ' 

17 . *A dividend is 1 63228 Sv *hc quotient is 1754 and the re- 
maindcr is 129 ; what is the divisoi ? 

18 . The quotient arising* from the dnision of 183926157 by a 
certain number is 4938 and the remainder is 5409. Find the divisor 

19 . What least number must be added to 34568135 that the sum 
may be exactly divisible by 357 ^ 

20 . What least number must besubli.ictcd fioni 56854327 that 
the difference may be exactly divisible by 7323 ? 

21 . By what number must 109109109 be divided so that the 
quotient may be 51784, and 221 over? 

22 . What number multiplied by 1617 will give 50696184 ? 

2 i. What least number must we subtiact fiom 57385, so that it 
can be exactly divided by 387 ? and what least number must we add ? 

24 . The sum of the pioduct of two numl)ers and 355 is 87403 ; 
*one of the numbers is 216, find the othei number. 

25 . What number must be added to 30984051, that the sum 
may bfe exactly divisible by 288 ? 


26 . Add together — 


(0 

1+2+3+4+ 

.. +60. 

( 2 ) 1+2+3+4+ 

.. + 100. 

( 3 ) 

2+5+8+11+... 

+ 29. 

( 4 ) I +3 + 5 + 7 + ■ •• 

...+31. 

^ 5 ) 

2 + 4 + 64-8 + 

• +30- 

(6) 2 + 6+10+14 + .. . 

...+78. 

(7) 5 ■b8 + 1 1 + 14-I-.. 

• - + 53 . 

(8) 100 +97 + 94 + - • 

• -+ 43 - 


27 . A debt can be discharged in 52 weeks by paying one rupee 
the first week, 3 rupees the second week, 5 rupees the third w'eek and 
so on. Required the amount of the debt. 

28 . A person goes 3 miles on the first day, 5 miles on the second, 
7 miles on the third, and so on. I low far has he travelled in a month 
of 30 days ? 

29 . How many times will a clock strike in a day of 24 hours ? 
/(M Write down 576987, and under it write the eighth succeeding 
nutnlB^, and under this latter the next eighth succeeding number and 
so proceed till nine numbers have been written down ; find then sum. 

31 . Find the greatest and least numbers of 5 digits which are 
divisible by 327. 

32 . Find the least number of 6 digits which is divisible by 273. 

33 . Find the product of the two gieatcst numbers of 5 digits. 

34 . Divide the greatest number of 7 digits by the least number 
<»f 4 digit;^. 

Find the sum of the greatest and the lesm number that can 
t^^fonfted by the digits 3, 2, o, i, 5, 8 and 9 taken all together. 
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112. Addition, Subtraction, &c. 

(i) I'o subtract a number from another consisting of i followed 
by ciphci's only. * 

Rule. Puf down as many mnes as t^iere are ciphers m excess of 
the 7 tumber of figmrs tn the subtrahend j then ( beginmfig from t/ie 
left) write down m order the differences of each of the figures from 
^ except the unitsfigure^ which subtract from lo. 


Ex, Subtract 5736428 fiom 10000000000. 

Here are 10 ciphers m the minuend, and 7 figures in the subtra- 
hend , hence put down 999 Again 5 from 9 is 4, 7 from 9 is 2, 3 
from 9 IS 6, 6 from 9 is 3, 4 from 9 is 6, 2 from 9 is 7, and 8 from 
10 IS Ic. Thcielore the required difference is 9994 263572, 

(2) To subtract mentally the sum of several numbeis from a 
given numbei. 


Proceed as in the following example ■— 

Ex, Subtract the sum of 1286, 495, 4758, 984 from 15812. 

1 5812 

1286 Mentally thus 4, 12, 17, 23 and 9=32 ; 

495 tarry 3, 1 1, 16, 25, 33 and 8=41 ; 

4758 carry 4, 13, 20, 24, 26 and 8 = 28 ; 

(;84 cany 3, 6, 7 and 8= 15. 

8289 A ns. 

(3) 'J o subtract mentally from a number the product of two other 
numbers one of which is less than 20. 


Proceed as in the following example : — 

Ex Subtract 8 x 549 from 6567. 

Menially thus . 8x9 = 72, and 5 = 77 \ 
uirry 7, add 8x4, 39, and 7 = 46 ; 
carry 4, add 8x5, 44, and 1 = 45 ; 
carry 4, 4, and 2= o. 

113. Multiplication by factors. 

To multiply one number by another which can be resolved into 
factors each less than 20. 

Rule. Multiply the given number by each of the factchrs in 
succession^ and the final product is the required one. 

Ex. /. Multiply 31729 by 648. 

648=9x9x8, 

31729 285561 2570049 

9 ? 8 

285561 2570049 20560392 A.ns. . 

Ex. 2. Multiply 43896 by 357, and by 735 \ making in eacb.case 
only two partial multiplications. 


^'7 

549 
_ 8 

2175 
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(l) 43896 

.. . 357 
307272 
35 = 7x5 1536360 

‘ 15670872 Ans . 

Ex . j. Multiply 567224 by 
ing in each case only three partu 
(i) 567234 

48872 


(2) 435596 
735 

307273 

35=7x5 » 536 360 

322635 60 A 7 !S 

48872 , and 48872 by 567224 ; iTirik- 
il multiplications- 

(2) 48872 

567: ^24 


4537792 342104 

48 = 8x6 27226752 56- 7x8 2736832 

72 = 8x9 ^ 40840128 224=56x4 10947328 

2772 [37 1328 A 72 S 27721371328 A 72 ^ 


Examples XX. 

1. Subtract 5736 ^ from loooooo ; 542056 fiom 1000000000 
7859064 from looooooooo : and 79854 fiom 10000000 

2 . Sua>tract 

(0 36714-45 + 467 + 2073 from 10608 
(2) 4694-10876 + 2468+13972^0111 3S709. 

< 3 ) 1234567 + 1234+123 + 12345 from 4567208. 

(4) 3843 + 396 + 428 + 1543 + 2897 fiom 12964 

2 . Subtract ? 7 iC 77 ially 

(1) 4 X 2016 from 8124 ; 6 x 1632 from 979S ; S x 4506 fiom 46325 

(2) gx 18764 from 198765 ; 7 x 53197 fiom 3690756 

0) 15 X I45^"7 from 3567824 , t8 x 51987 from 373737^54 
4 Add 4 X 123 to 87S ; 9 x 2345 to 4675 ; 8 x 1071 lo 8795 

5 . Multiply by factors : — 

(1) 98989 h \ 44 ; 98909 by 72 ; 89088 by 96 ; 79797 63. 

(2) 9785643 by 128 , 6301^46 b> 256 ; 8725364 by 432. 

<3) 945^283 by 792 ; 8465729 by 512 ; 5374896 by 588. 

(4) 13245 by 1188 ; 246785 by 1872 ; 989045 by 15015. 

6. Multiply in lines ; - 

(i) 4016 by 637 ; 3543 by 648 ; 47862 by 1629 ; 31127 by 14412. 

(3) 324567 l)y 486, by 936, and by 132 12 ; 617635 by 1089. 

7 . Multiply in lines : — 

, (0 765389 by 64164, by 189279, and by 83256. ^ 

. C 3 ) 92135 by 10813212 ; 459896 by 864729 ; 1234567 by 4321089. 

‘ (3) 7893261 by 5678109 ; 5710987 by 105613212. 

8. Multiply 876043 by 1449^7 and by 28917136 in three lines. 

;/ Abbreviated JBatbode of Multiplication. 

||‘ -(i) To Multiply a^number by 5. 
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Rule Atvtex one cipher to the n\s^kt of the multiplicand^ and 
^divide the result by p. The qi^otient the required product. 

Ex r Multiply 879324 by 5 

28)79 ^240 

4396620 = the required piodiict. 

E\ 2 Multiply 6508 by 15. 

2) 65080 = product by 10 .(i) 

325^= product by 5 (2) 

97620 = the rcquiied product, adding (1) and (2). 

(2) To multiply a number by 25. 

Rule Annex two ciphers to the n^ht of the mulfipUitxnd.^ and 
idhntle the i-esult by 4. The quotient u the required product 

Ex j Multiply 57943 25. 

4)57943^5 

1448575= the requiicd product. 

Ex. 2. Multiply 7575 by 35. 

4)757Soo 

1^9375 = product by 25 (i) 

75750= pi oduct by io....;.(2) 

265 125 = the required product, adding (i; and (2). 

Ex y. Multiply 6213 by 75. 

4)62 1 300 = product by 100 (1) 

155325 = product by 25 (2) 

40597 5 = the reqd prod., subtracting (2) from (i). 

(3) To multiply a number by 125. 

Rule. Annex three ciphers to the right of the multiplicand^ and 
divide the result by 8 The quotient is the required product. 

Ex. Multiply 860978 by 125. 

8)81^7^0^ 

1076222^0= the required pioduct. 

(4) To multiply a number by a number all the figures of which 
*are nines. 

Rule. Annex as many aphers to the right of the nutUiplicand^ 
as there are nir^s in the multiplier^ and from the result subtract the^ 
number itself, ' The difference is the required product. 

Ex, Multiply 6875 by 999. 

6875000= product by 1000 (i) 

6875 = product by I (2) « 

6868125 == the reqd. prod, subtracting (2) from ' 
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(5) To multiply a number by a number which difiTcrs by 
small number from loo, 1000, 10000, &c., or from 50, 500, 5000, &c. 

ProcJeed as in the following examples - 

Ex, I. Multiply 423571 by 98 and by 9997. 

(i) 98= 100-2. ' (2) 9997=10000-3 

423571 X 100=43357100 423571 X 10000= 4235710000 

423571 X 2 = 847142 423571 X 3 = 1270713 

the product = 41509958 . the product = 4234439287. 


Ex. 2. Multiply 6854 by 496 
Here, 496 = 500 — 4. 

6854 X 5,00=68540,00 — 2 = 3427000 
6854x4 = 27416 

.*. the required product -- 3399584. 

(6) To multiply a number by ii. 

Rule. Add each fi^^urc to the figure on its left^ beginning with o 
on the right, carrying i when necessary The number thus formed is 
the required product. 

Ex. Multiply 75384 by ii. 

75384 Here, 0 + 4 = 4 ; 4 + 8=12, carry i ; 1+8 + 3=12, carry i ; 

LL 1+3 + 5-9; 5 + 7=12, carry i; 1+7 = 8; but all the 

829224 necessary wordings are 4, 12, 12, 9, 12, 8. 

(7) To multiply a nunibei by 625 

Rule. Annex four ciphers to the right of the multiplicand and 
divide the result by 16 The quotient is the required prodiu t 

Ex. Multiply 4837 by 625. 

16)48 370000 

3023125 = the required product. 


115 . Squares, Cubes, &;c. 

(i) To find the square of a number of two figures. 

Rule, intreau and diminish the number by the complement of 
its units* figure, and to the product of the two results thus obtained add 
the square of the complemmt. The number thus formed is the required 
square. 

^ Ex. I, Find the square of 84 and 95. 

Here, the complement of 4 is 6, and of 5 is 5. 

(i) 84+6=90 and 84 — 6=78. (2) 95 + 5 = 100 and 95 - 5=590. 

. *. the reqd. square = 90 x 78 + 6 . *. the reqd, square = 100 x 90 + l 

= 7020+36 —9000+25 

*^7056. =9^25. 
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Ex, 2, Find the square of 467. 

467+67 = 534 ; 467-67 = 400 * Again, 67+7 = 74 ; 67-7 = 60 
467*^ = 534x400+67^ 67" = 74 x6':> + 7- 

= 213600+67''*. =4440 + 49 = 4489. 

Hence'467^ = 213600+4489 = 218089. 

(^) To find the difference of the squares of two numbers. 

Rule. Midttply the sum of the numbers by their difference^ and 
the product is tiie required difference 

Ex. F ind th c value of (339) ^-(319)-. 

Here, 339 + 319=658 and 339-319=20. 
the required difference = 658 x 20= 13160 

(3) To express the product of two numbers as the difference of 
two squares. 

Rule. Find the sum and difference of the numbers and divide 
each result by 2 The differcme of the squares of th^ tz(/o quotient n 
the required difference of two squares. 

Ex. Express 81 x 53 as the difference of two squares. 

Here (81 +53)-^2 = 134-2=67 and (8r - 53) -2 = 28-i-2= 14, 

.'. the required difference = (67)-* -(iq)-*. 

Exatoiples XXI. 

1 . Multiply : — 

(1) 879326 separately by 5, 25, 75, 125 and 625. 

(2) 63945 separately by 15, 35, 75 125. 

(3) 87911365 separately by 5, 25, 75, 125 and 625 

(4) 4439854 separately by 999 , 9999 anti 99999 

(5) 5792 separately by 96, 996, 9994 and 9998 

(6) 8734652 separately by ri» 121, 1331 and 99994- 

2 . Find the squares of. — 

(1) 37 , 45 , 48, 55 , 65, 75 , 64, 7 i, 83, 96 and 125. 

(2) 108, 149, 156, 183, 315, 391, 478, 456 and 524 

3 . Express the following products as the difference of two* 
squares 65 x 53 ; 96 x 74 ; 126 x 84 ; 245 x 197 ; 478 x 316. 

4 . Find the values of : — 

(0 (575)" -(425)* ; (ioi)^-( 99 r ; (1639)^ -(739)’ ; (1811)^ -(689)^ 

(2) (753)“-(625)* ;(i723r-(277r ; (2731)^ -(269)" ; (678)*^(638)^ 

5 . Divide : — 

(0 (8133)“ -(8131)’ by 16264; (5874)^ -( 3795 )* by 2079. 

{2) (2259)® -(1759)* by 4018; (3156)® -(968)*^ by 2188. 
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6. Find the number of 8 clij^nts ^\ Inch is divisible by 5-93- 

7. Find the least number of 7 dibits wIi.lIi is divisible by 7-93- 

8 . ‘ Find the least number of 9 digits and tlic greatest luimbei 

• 8 digits which are divisible by 37213. 


1 16 . Division by factors. 

When the diviSor is the pioduct of two 01 more f*€:tois, we use 
'the following Rule - 

RULIC The quotient is obtatned by divhiint,'- in siuic^slon by 
euih of the factors of the diviw)\ and tbe piuil rein/isndcr at each step 
obtained by inulttplyiiiy its particidai remainder by idl the divnoi s 
preceding its Oion^ and ad duty, the preiediiiy final remainder. 

F.x. I Divide 25872 by ^>6 

5f; = 7x8. 7;25o;2 Dnichng in succession by/ 

3^9b die (jiioiient is 462. 

462 


jZv 2. Divide 96500093 by 105. 


105 = 3x5x7 

3)96500093 
5;32i66697 ..2 
7)_6-{.33339 
919048 


8 

53- 


Dividing in succession by 3, 5 and 7, the pai> 
ticLilar icmaindeis are 2, 2 and 3. The final 
remainder at the fiist stej) is 2 , the final lernain- 
dcr at the second step is found thus 2x3 + 2 = 
6 + 2 = 8. The final lemaiiRlcr Jit the third step 
IS found thus 3 x 5 x 3 + 8 = 45 + 8= 53. 


'riius the quotient is 919048 and the remainder ^ 

1 17, Abbreviated methods of Division. 


(i) I'o divide a number by 5, 15, 35, 45, 55 or 65. 

Rule. Multiply the number by 2 and divide the product re^pei - 
.lively by 10, JO, yo, go, no or ijo, in Art qq 'The remit in each 
rase give ^ ihe quotient and for the true rent lind^r drvui^ the reimvn- 
. der so obtained by 2. 

Ex, Divide 86246 by 5 and 1 5623 by 45. 

86246 X 2 (2) 1 5623 X 2 

1,0 )17249.2 9,0)3124,6 

17249.. .2 ^ , 347 .‘.'i6 

Thus the quotient is 17249. Thus the quotient is 347^ 

and the remainder 2 -«r 2 = and the remainder 16 2 = 8. 

, (2) To divide a nmjnber by 25, 75, 175, 225, 275 or 325. 

RiSle, Multiply the number by 4, and divide th^ result by lOO, 
^00, 700, gooy I too 0r /joo, as in JLrL gp. The insult in eetxk 
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case gives the quotient and for the true remainder divide the remainder 
so obtained by 4, * 

Ex, Divide 37057 by 25, and 905785 by 175. 

(0 37057214 (2) 90 5785 x4 

1,00 )1482,28 7,00) 36231,40 

1482... 28 5175 ..640 

» Thus the^noticnt IS 1482, and Thus the quotient is 5175, and 
the true remainder 28-;- 4— 7. the remainder 640 -r- 4= 160. 

(3) To divide a number by 125, 375 or 875. 

Rule. Multiply the number by i?, and divide the product 
respectively by 1000^ jiooo or 7000, as in Art, qg. The result in each 
case gives the quotient and for the true remainder divide the remainder 
so obtained by 8, 

Ex, Divide 905785 by 125, and 1607708 by 375. 

90578^ X 8 (2) 1607708 X 8 

1 ,000) 7246, 2 80 3,000 )12861,664 

7246 280 4287.. 664 

, Thus the quotient is 7246, and Thus the quotient is 4287, and 
the remainder 280 -8= sS- the remainder 664-1-8 = 

(4) To divide a number by 625. 

Rule. Multiply the number by r6^ and divide the result by 
joooo^ as in Art. gg. The quotient is the required quotient and for 
the true remainder divide the remainder so obtained by 16. 

Ex. Divide 3023173 by 625. 

3023173 X 16 Thus the quotient is 4837, and the 

1 ,0000)48 ^68 remainder 768 - 16=48. 

4837. 'T768 

(5) The method of Long Division may be much shortened by 
the use of Art. 1 1 2 (3). 

Ex, Divide 15218125 by 3854. 

3854)15218125( 3948 Anr, 

3656? Mentally thus : 3x4=12 and 6= 18 ; 

. 18752 carry i, add 3x5, 16 and 5 = 21; 

33365 carry 2, add 3x8, 26 and 6=32 ; 

2533 rem. carry 3, add 3x3, 12 and 3^15. 

Then bringing down the next digit m the dividend, re|ieat the 
|irocess for the next digit in the quotient. 

5 
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Examples XXII. 

1 . Divide by factors ; — 

(t) 1461408 by 32 ; 347808 by 56 ; 155^^334 by 162. 

(2) 7825687 by 64 ; 6598769 by 84 ; 8791605 by 88. 

(3) 7654325 by 96 ; 12345678 by 68 ; 36925814 by 82. 

(4) 76538959 separately by 28, 64, 72, 96 ; 39541234 by^56. 

(5) 87625432 by 726 ; 17927618 by 476 ; 5213742 by 1142. 

(6) 3790603808 separately by 132, 196, 378 ; 3246541 by 792. 

2 . Divide ; — 

(1) 37964 separately by 5, 50, 500, 5000 and 25. 

(2) separately by 5, 15, 25, 35, 45, 55» 65 and 75. 

(3) 90273189 separately by 125, 175, 225 and 275. 

(4) 154725876 separately by 125, 375, 625 and 875. 

{5) 68015637 by 8654 ; 57300652 by 5129, and 36942536 by 4204. 


118. Average, Shares, Barter, &c. 

(1) To find the average of two or more numbers. 

Rule. Divide the sum of the numbers by their number and the 
quotient is the required average. 


Kx, /. The attendance at a school was 254 on Monday, 326 on 
Tuesday, 204 on Wednesday and 192 on Thursday. Find the 
average daily attendance of the 4 days. * 


On Monday the attendance was 254. 

Tuesday 326. 

Wednesday 204. 

Thursday 192. 

m 4 days 976. 


976-4=244. 

.•. the average was 244. 


Ex, 2, The yearly expenses of a person during the first 4 years 
was /?.y675, during the next 5 years ^r.825, and during the following 
7 years /^.r.977. What was his average expenses ? 

In 4 years the e||j^. amt. to (^^.675 x 4) or /is.2700, i6)Jfs. 1 4664. 

5 ... ... (^^.825 X 5) or ^f.4125. A'j.8s4. 

2 - (^■'•977x7) or^;^, the average 

.-.in 16 years ... /?j.t3664. was 

{2) .To divide a given number into parts, having certain given 
j^etetions among them. 

Ptoceed as in the three followhig ‘Exsmj^K, 
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Ex. /. Divide 184 oranges between Ram and Gopal, giving 
Rarn 7 times as many as Gopal! 

If Gopal gets 1 orange, Ram gets 7 oranges ; and 1+7=58. 

Gopal’s share^(i84-8) or 23 oranges, 
and Ram’s share=(23X7) or 161 oranges. J 

Ex. 2. J3ivide 384 rupees among />’, C, and 77, so that for 
•every 5 rupees given to A, B gets 7 rupees, C8 rupees, and E 12 rupees. 

5 + 7 + 8 + 12 = 32. 384 -5-32= Vi’j. 12. 

A gets ^j.M2 x5 = R6o,'i C gets 77^.12 x 8=^96 , 1 

B ... Es 12 X 7 = R84 I and E ... Es.12 x 12= R 144. ) 

Ex. 3. Divide 1351 nuts among 13 men, 17 women, and 30 
children, giving each woman 5 times the share of each child, and 
c^ch man the share of a woman and a child. 

If each child gets i, a woman gets 5 and a man 5 + 1 or 6. 
Therefore 30 children get 30, 17 women get 5 x 17 or 85, and 13 men 
6 X 1 3 or 78. 

• ^ Now, 30 + 85 + 78=193 ; and I35i-i93~7* 

the childien will have 7x3001* 310 nuts,] 
the women ... 7x85 or ^ nuts, V 

and the men ... 7x78 or nuts.J 

Ex. 4. How many horses worth 132 rupees each, must be given 
for 1476 sheep worth ii rupees each ? 

The cost of 1476 sheep at 7i^.ii each =7?j.i 476 x ii = 7 ?j.i 6236. 

And 16236*^ 132= 123. .*. the required no. of horses = 123. 

Ex. 3. If a man can travel 2440 miles in 4 w^eeks, how many 
miles can he travel in 9 wrecks ? 

In 4 weeks the man travels 2440 miles. 

in I week 2440-4 or 610 miles. 

in 9 w'eeks 610x9 or 549o miles. 

119 . Backward process. 

In a backward process., beginning from last number^ we 
change Addition into Subtraction., Subtraction jnto Addition^ Multu 
plication into Eivision and Division into Multiplication. 

'■^x. Wliat number is that which if I divide by 6, to the quotient 
add' 25, from the sum take 36 and multiply the remainder by 4, dm 
pifl^ct is 40 ? 

'*^he required number=(4o-i-4+36-25) x6=(46-25)x6 
= 21x6=126. 
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Examples XXIII. , 

1 . *What IS thf* avf^iaire age of 4 men whose ages are 47, 55, 26 
and 77 respectively ? 

2 . In a school register of daily attendance the numbeis for a 
certain week were — Monday 83, Tuesday 80, Wednesday 75 ^ Ihursday 
80, Friday 78, Satuiday 72 " What was the average daily attendance I 

3 . At a competitive examination there were 4 candidates at the 
age of 19, 3 at 20, 2 at 22 and 3 at 24. Find the average age. 

4 . A man’s income for 3 years is A’jr25o a yeai, for the next 5 
years it is AV 294 and for the next 4 years Ah. 309 What is his 
average income for the t 2 yeais ? 

5 . In the month of Apiil, a man slept 7 houis on each of 16 
nights, 6 hours on each of 8 nights, 8 hours on each of 5 nights and 
10 hours on the last night How long did he sleep each night on Jin 
average during the month ^ 

6. Divide 1008 rupees among Ay B and Cy so that for every 2 
rupees A gets, H shall get 3 rupees and C 4. 

7 . Divide 2624 apples among Ay I* and T, so that foi cvery«§ 
apples given to Ay B may get 11, and C 16. 

8. The price of a carnage with horse is 1 5c;o rii])ees, and the 
price of the carnage is 5 times thjit of the horse Find the price of 
the horse. 

9 . If 23 men earn 1380 rupees in a month, how many men will 
earn 1980 rupees in the same time ? 

10 . A gentleman left 225,000 rupees to be divided amc^ngst his 
4 sons and 3 daughters m such a .way that each son would lercive 
three times as much as each daughter. I low much did each son and 
each daughter receive ? 

11 . Divide 33775 rupees among 13 men, 17 women and 30 
children, giving each woman 5 times the share of each child, and 
each man the share of a woman Jind a child. 

12 . 24 cows are worth '864 rupees, and 45 horses are worth 2835 
rupees , how many of such hor^s ought to be exchanged for 2520 of 
such cows ? 

13 . Divide 2954 rupees among Ay By C and />, so that for every 
2 rupees given Xo Ay B shall get 3 rupees, C 4 and D 5. 

1 ^. A farmer had a horse worth 375 rupees and e.xchanged it for 
a yoke of oxen and three cows ; the oxen he sold for 125 rupees, two- 
of the cows at 85 rupees each and the other for 76 rupees. 
much did he lose by the bargain ? * 
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15 . Find a number such that if I divide it by 3, and then add 4, 
then divide the result by 2 anti add 3, then multiply the result by 4 
and subtract 5, the result of the whole will be 19. « 


Examples worked out. 

** Ex T. I have to divide 750 rupees among a number of boysi 
and girls, giving 3 rupees to each boy and 2 rupees to each girl ; 
there aie as many boys as girls ; how many boys are there ? 

Here, i boy+i girl receive (3 + 2) or 5 lupces. 

.* 150 x(r boy + i girl; icceuc 5 x 150 or 750 rupees, 
foi 750— 5 = 150. . . the number of boys = 150. Ans, 

Ex. 2 A man living at the late of 750 rupees a year for 6 years 
finds that he is exceeding his income, and reduces his expenditure to 
540 rupees a yeai ; at the end )f 4 yeais he finds that he is just out 
of debt ; what is his income ^ 

In 6 years his expenses amount to A’j* 750 x 6 = 7^^.4500. 

I n 4 years Ah. 540 x 4 = /1V.2 1 60 

, .*. in 10 years his income amounts to Ah66&, 

his debts of the first 6 years aie paid off by the savings of 
the last 4 years. 

*. his yearly income = /vh 6(y>Q ~ io= Rs 666 Ans. 

Ex. 3. Two persons started at the same time from A and 
One left A for B travelling 5 miles an hour, and the other from B for 
A travelling 7 miles an hour The distance between A and B is 108 
miles. When and wheie did they meet ? 

While the first walks 5 miles, the second walks 7 mdes, and the 
•distance to be travelled by both before they meet is 108 miles. 

Now, 5 + 7=12 ; and 108—12 = 9. they meet after 9 hours* 

Also, the distance from A where they meet =5 x 9 or 45 miles. 

Ex. 4 A man bought 75 cows at 50 rupees each, 94 cows at 
43 rupees each and 106 cows at 48 rupees each ; at what price per 
head must he sell the cows, so as tp gam 595 rupees by his bargain ? 

The cost of 75 cows at Rs.^o each= 7 ?J. 75 x lo-Rs. 375a 

94 cows at A’j.43 ... ^Rs. 94x43=/*. 4042. 

...« ... jq6 cows at A*j. 48 ... = AV. 106x48 = 7 ?jr. 5088. * 

the cost of 27 5 cow s =* Rs. 1 2880. 

gain=/^ j. sy g. 

M the selling price of 275 cows 13475*' 

J| the selling price of a cow= 7 ?.f.i 3475 "*' 275 ’* 7 *. 49 * 
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Ex, j. If 30 men can build a wall in 12 days, how many men 
can build it in 18 days ? • • 

‘In 12 days the work can be done by 30 men. 
in 2 days the work ... (30x6) or 180 men. 

.'. in 18 days ... ... (180-9) or 20 men. Am. 

Ex. 6 , Reduce 7 men, 12 women and 5 children to an equiva 
lent number of children, supposinj^ 2 women equivalent to a man,- 
and 3 children equnalcnt to a woman. 

I woman = 3 children ; 12 women = 3X 12 or 36 childien 

Again, I man = 2 woinen = 2 X3 or 6 children. 

,*. 7 men=7 x6 or 42 children. 

Hence, 7 men + 12 women + 5 children — (42+364- 5) or ^ childien. 

Ex. 7. A tank has three pipes attached to it. Ry two of these 
482 and 516 mail nds of watci lespectively enter into it eveiy hour, 
while by the third 322 maunds go out in the same time. When all 
the pipes are opened together the tank becomes full m 320 hours . 
how many maunds of water can the tank hold ? 

The quantity of water remaining in the tank per hour when all 
the pipes are opened together=(482 + 5i6- 322) or 676 maunds 

.*. in 320 hours, the vater remg.=-676 x 320 or 216320 maunds 

Hence the tank can hold 21 6320 maunds of water. 

y Ex, S. A man at his death directed in his will that his 
property should be divided among his foui sons as follows - 'fhe 
eldest to receive J032 more than the second ; the set ond A\r. 1023 
less than what the thirtl and fourth togetlier leccive ; the third and 
the fourth together to receive 7?r. 3251 ; but the third to icceivc 
Rs. 31 less than the fourth. Find the value of his whole propert>, 
and the share of each son. 

Since the third and the fourth together receive /?9. 3251, and 
the third 31 less than the fourth, therefore the third^s share = 
(3251-30^2 ov Rs. (3220 r-2) A'j.i6io. 

Therefore the fourth^s share =AV. (1610+31) or A^i*. 1641.1 
... second’s ... (3251 - 1023) or /?.s. 2228. [ 

efdest’s ... =AV. (2228+ 1032) or At. 3260. J 

Hence, the whole estate-/?j. (1610+1641 +2228+3260) 
gg Aj. 8739. Am. 

Ex, p. Prove that the sum of the six numbers that can be formed 
by different arrangements of the three digits 2, 5 and 7 laketi all to- 
gether can be represented by the expression 2 x (2 + 5 + 7)(io^ + 10+ 1 }• 
The^ six numbers that can be formed by different arrangemWs 
of the digits 2, s, 7 are the following 

257. 275, 527, 572, 725, 752. 
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In the above numbers, wc see that 

(1) 2 occurs twice m the hundreds’ place, twice in the tens’ and twice 
in the units,’ and their sum -.2 x(200+204-2) = 2 X2 x(ioc5-Mo+ 1) 

= 2 X2 x(io-* 4-10+ i). 

(2) 5 occurs twice m the hundreds’ place, twice m the tens’ and twice 
in the units’, and their sum — 2 x (5004-504- 5) = 2 x 5 x (10^ 4- lo-P i)* 

, (3) 7 occurs twice in the hundreds’ pUc e, twice in the tens’ and twice 
in the units’, and their sum =2 x(7oo4-7o4-7) — 2 x 7 x (10^ 4- io4- 1). 
Hence the sum of all the six numbers 

= 2X2 x(io-* 4 -io 4 -i) 4-2X5 x(io^ 4 -io 4 - i) 4-2 x7 x( 10* 4-104 - ?> 
= 2x(2 4-5+7 )^(io' + >o+i;. 

Miscellaneous Examples I. 

1 . What number mtisfbe added to 795549V9 to give 541850036? 

2. How much is the difference between 628716 and 79019 greater 
than the sum of 56095, 2800, 10009, 7097, 159, 3000 and 90829 ? 

3. The sum of two number-* is 125678, and their difference is 
1422 ; find the numbers. 

4 . Tlie sum' of two numbers is 15678, and the larger number 
‘exceeds the smaller by 1234 ; find the numbers. 

» 5. What number multiplied by 1256 will j^ivc the same product 
as (i) 314 by 476 ; (11) 7536 by 378 ^ 

6 A man hnvinj^ boui’hi an estate, sold it a^ain for /?J.2 11 28 
losing thereby jRs. 1878 ; what did the estate cost him ? 

7. The ])opulation of a certain village is 1234 and one out of 
33 dies annually. How in. in) die in a year? 

8. The product of two numbers is 2225808, and one of them is 
936 ; what IS the other numljci i 

9. The difference of two numbers is 6782, and the greater is 
178962 ; what is the smjller number ? 

10. What number is that which being divided by 4, the quotient 
increased by 6, the sum multiplied by 4, the product increased by 
and the sum divided by 44, the quotient will be 10? 

11. What number mu^t be multiplied by 327 to produce 1203033 ? 

12 . How much greater is the product of 17 and 15 than the 
product of their sum and difference ? 

13 . Of a town containing 434611 inhabitants, 57569 more are 
females than males. Find the numbers of males and females. 

14 . Express 6789 x 1 231 as the difference of two square nunffbers. 

15. The divisor is 712, the quotient 31 and the remainder 699. 

What is the dividend ? * 

16. What least nuniber must be added to 5^667, that the 
may be divisible by 2564 ? 
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17 . Subtract the value of the second and fourth dij^its from 
that of the third and fifth dijfits in the number 123456. 

18 . The quotient arising Auin che division of 256329 by a certain 
number is 354, and the remainder is 387. Find the divisor 

19 . A person, who was born in 1779, died*at the qgc of 46 years ; 
his 6on died 27 years afterwards, and his daughter died 13 years 
after his son ; in wliat year did the daughter die ? 

20. Of what number is 7036 both divisor and quotient ^ 

21 . What number is that, which being divided by 24, the quoti- 
ent increased by 26, the sum diminished by the diffeience between 

40 and ^7, the remainder multiplied by 4, and the product divided by 
II will give 12 for a quotient ^ 

22 . The quotient being=5 times divisor=7 times remaindel*= 
105 ; find the dividend. 

23 . The quotient being 958 and the divisor 607, find the dividend. 
Wh^ would the dividend be, had there been a remainder 44 ^ 

\/ 24 . What least number must be subtracted from 2346, that the 
remainder may be divisible by 135 ? By what least number must fhe 
same be multiplied that the product may be divisible by 36 ^ 

25 A house and its furniture cost /v\ 570600 ; the house is 8 
times the furniture. What is the cost of the house ^ 

26 . Find the number, which if T multiply bv 7, then subtract 31, 
then divide the result by 3, then add 5, and then multiply by 4, the 
result is the square of 10. 

27 . A merchant has three sorts of sugar ; the first and second 
together weigh 12356 maunds ; the third 7152 p-iaunds less than the 
sum of the first and second ; also the second weighs 1647 maunds 
less than the third. Find the quantity of each sort. 

28 . The product of two numbers is 1270374, and half of one 
of them is 3129 ; what is the other number ? 

29 . There were 2244 pears on a tree. The owner gathered 46 
dfcily for 14 days : he divided the remainder between his son and 
daughter, giving the former 5 for every 3 that he gave the latter ; how 
many pears did the son receive more than the daughter ? 

30 . The Duke of Wellington died in the year 1852, aged 83 ; 
JSfapoleon was born in the same year as the Duke, and died in 1821 ; 
what was Napoleon’s age at the time of his death ? 

31 . A speculator gained y?jr.356o, and afterwards lost 7?j.3479 ; 
he then gained /?.** 6283, and then lost first -^j.1089, and then ^^.2361 ; 
by how much did his gains exceed his losses ? 

^ 32. ‘ What least number must be subtracted from 72347 4-11x7, 
thnt the remainder may be divisible by i7X9-4“3x6.^ 

33 «A merchant tought 122 maunds of oats at per maun^ 
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and 256 maunds of an inferior sort at Re i per maund and mixing the 
two sorts sold the whMe for 71*1*525. How much did he gain or lose ? 

31 . A man dies worth /v*jr.2427498 to be divided among*his three 
sons. lie directed in his will that the eldest and second together 
shall get Rs 1937734 ^ ‘U^d the second and third together A*.r.i 196570. 
How many does each receive ^ 

, 35 . How' many words are there in a book of 347 pages, if there 

are ^ words in each line, and 40 lines in each page ? 

*^^36 K water-tub has two pipes attached to it. The first dis- ^ 
charges 14 seers and the second 15 seers of winter per minute. When ' 
the tub IS full, both the pipes are opened at once, and the tub becomes 
empty in 15 minutes Find the content of the tub. 

37 . A IS 27 years older than and 15 years younger than C 
w^ho is 54 years of age , 7 ^ is as old as the sum of and /?’s ages. 
Is C older or youngei than D ^ how much ^ 

38 . A has 74 maiblc's, 7 >* has 34 more than and Chas 16 
more than ^ ; A gives B and C each 19, B gives A and C each 34, 
and C gives A and 7 / eac h 10 How many marbles have A, 7 ?i and 
C, respectively after these exchanges ^ 

, 39 . A person bought 68 bales of cloth containing 67048 yards ; 

each bale contained 34 pieces, «and each piece contained the same 
number of yards ; find the numbei of yards m each piece. 

40 . The nuts in a bag weic dnidcd among 59 boys and 27 girls ; 
each boy liad 3 times as many as each girl , there were just nuts » 
enough and one over to give the girls 7 nuts apiece. How many 
nuts did the bag contain ? 

41 . A man’s annual inccjme is R^ 7%^6 His expenditure in 
January is /ib'632, m h ebru.ii y and March 7 vb.ii 46 , in April, May 
and June A’j.1698, and m each of the remaining 6 memths 7 i ^^.595 en 
an average How much docs he save m the year ^ 

y 43 . A man divided his property worth A’v.12547 among his 4 
sons, in such a manner that the eldest receivca /i*j.I 26 more than the . 
second, the second Rs,i^i more than the third, and the third Rsa2I 
more than the fourth. How much did each receive ? 

43 . Three pipes are attached to a water-tub. By two of these 
36 and 24 maunds of water respectively enter into it every hour* 
while by the thud 33 maunds go oilt in the same time. If tHe tub 
can hold 2673 maunds of water, when will it be full, if all tht pipes 
are opened together ? 

44 . Express 19191 x 1225 as the difference of two square 

numbers. \ . 

45 . If 2565 1 2 be divided by 105, using its>^ factors 3, 7, 

find the true quptient and the true remainder. ^ 

^ 46 . A gentleman left 7 ?r. 123600 to be divided among tw 
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sons, four daughters and one sister, in such a way that each daughter 
would receive twice as much as the sister, and dach son one-half of 
what the^ three daughters would receive. What did the sistei 
receive ? 


47 . A man worth 30 lacs of rupees, having no heirs, divides 
his whole pioperty among his four faithful scrvj9.nts A, C and D, 
He gives to B twice as much as he gives to A'^'a.nd Rs,i2^4 more ; to 
C twice as much as A less /vV.2284, and to D Ri 32000. Find his 
bequest to A, 


48 . A and B walk at the rates of to and 13 miles per houi 
respectively. If they are walking towards each other, and if the 
distance between them be 207 miles, find when they will mrct. 

49 . A says to B and I have 7?.f.i65o ; B replies, if I had 
i%.753 more than I have, I should have as much as you have ; C 
adds, if I had AV.105 more than I have, I should have as much as 
both of you. How many more lupees has C than B ? 


50. To what number must 28 be added that the sum being 

multiplied by 25, the product will be 125625 ? ^ 

51 . From what number must 302 be subtracted that the remain- 
der being multiplied by 125, the product will be 321000625 ^ 

53 . Divide Ar.40 between A and B in such a way that if ^,gets 
A.f.5, B shall get ^^.3. 

53 . Divide Aj.30 among A^ B and C in such a way that if A 
gets ReA^ B shall get Rs 2 and C Rs,^^ 

54 . If the sum of 250 and 173 be multiplied by their difference, 
and the product be divided by 33, find the result. 


55 . Add together the six numbers you can form with the three 
fil^res 3, 4 and 5, taken all together, and multiply the sum by 597. 

I 4 t. Add together all the numbers that you can form w'ith the 
four digits I, 2, 3 and o taken all together. 


57 . Arrange the nine digits 1,2, 3, 4, 5, 6, 7, 8, 9, in three lines 
with three digits in each line, so that the sum of these digits may, 
t^ken in every possible direction, be 15. 

; 58 - Find the sum of all the numbers that you can form with 
digits 1, 5, 7, only two digits being taken at a tipie. 

.\^^ 59 . By what number must 123456 be divided that if 15328 be 
Glided to the quotient ^nd the sum divided again by 8, the quotient 
mil be 70^0 ? 

; 60 * Ay Ch&vt lietween them 1467 marbles. B has three 

lUiaiiy as A, and C 131 marbles more than the sum ell 
A(, How^miiny has each ? 

5, C and in Such a mahner/ 
if B $MI get C Rs .4 imd ^ Ssi^iu 
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63 . Simplify - 

( 1 ) 920 23 X 7io -J- (42 X (78 - 1 3) ^ ( 5 X 4). 

(2) 1 250 X (72 - 4) ' (20 X 5) X f64 - 1 6) T- ( n I - 37). 

63 . What least iiumbor must he added to 3243*^*3x9 that the 
sum may be divisible by i5-*-5x8x7? 

64 . What number less th.in 365 added to 730320 will make the 
number exactly divisible by 365 ^ 

65 . A man spends A’f.1485 annually for 6 years and runs into*^ 
debt. He then reduces Ins expenses to /i*9iio9 a year, and in 10 ' 
years just manages to clear off his debts. What is his yearly income ? 

66 . Multiply 765389 by 64164, and by 189279, and by 83256^ 
making in each case only three p.irtial multiplications. 

67 . A volume of a work contains 6 ])arts of 128 pages each, 
and there are 46 lines in each page and 58 hitters in each line. How 
many letters are there in 9 volumes ? 

66. A man spends Ab'^xjo a yisai for 5 years and saves some 
money ; he then raises his (‘xpendituie during the next 7 ycais to Rs.720 
a year, and finds all his sa\ mgs spent. What does he earn each year ? 

69 . The sum of the product of two numbers and 1420 is 349612 »’ 
one of the numbers is 864. Find the other number. 

70 . Find the number which being divided by 24 gives a quotient 
which if increased by 36 and the sum multiplied by 24 gives a product 
that will be greater than 876 by 300. 

< 71 . If in dividing a number by 336, the operation be performed 

fey short division by employing the factors 6, 7 and 8 in succession 
and the several remainders bo i, 2 and 3 ; find the complete remainder. 

I 72 , If two men st<irt from the same place and trAl in opposite 
directions, the one at the late of 42 miles and the omer 45 miles a 
day, how far apart will they be at the end of 12 day^? 

73 . If two men start from the same place and travel in the same 
direction, the one at tlie rate of 512 miles and the other 540 miles a 
week, how far apart will they be at the end of 8 weeks ? 

74 . A dividend is 4637064283, the quotient is 80496 and the 
remainder is 11707 ; what is the divisor 

76 . If 20 men can do a piece of work in ii days, how many 
days will it take 22 men to do it ? 

76 . By C and have among them A’j.69 ; Ay By and C 
have among them AV.48 ; B and C Rs^^iy B having AV.15 more than 
C ; how many more rup(*cs have A and B than C and D 

77 . The product of three numbers is 53 S 5 «> » one of tfae'^um- 
b^s is 75, another is 68. What is the third ? 

78 . The product of three numbers is 8937992 ; the third Anjrifeer 
double the ‘second, and the sum of the second and third i% 906. 

Find the first number. 
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79. Divide ^J.3975 among A, C and /?, so that B may'have 
A\v. 23 more than C Rs,^^ more than A aftd B together, and D 
A’j.29 lesfi than B and C together. 

jr 80. A gra/.iei bought a certain number of bullocks for ^j.4900, 
•Snd sold a part of them for ^^.3840 at Rs 32 a head, and gained on 
those he sold yS^j.48o. How much did he gam a head, and how many 
did he buy at first ? 


CHAPTER III. 

Compound Quantities. 

120. If one quantity contains anothei of the same kind an exact 
number of times, the first is said to be a multiple of the second, 
and the second a submultiple or aliquot part of the first. 

121. Wc have already seen that in considering quantities of 

the same kind, we take an arbitrary but well-defined quantity of that 
kind as our unit, and finding how many times it is contained in each 
of them, we express them as w'hole numbers But in this way very 
large quantities will be expressed by very high numbers, which give 
by inspection little idea of their relative values ; to obviate this in- 
convenience we take such multiples of the unit as will enable us to 
avoid very high numbers. Thus, of length, we take a yard as our 
unit, but to measure long lengths we use the mile a high multiple of 
the j^ard. Hence has arisen the custom of using large units for large 
quantities and small units for small quantities. Thus, we say that 
the price of a chair is 8 rupees ; that of a book is 14 annas, and 
that of a is 2 pice. 

122. Since it is the custom to use more than one unit for things 
of the same kind, it would be convenient to select one quantity as the 
principal or standard unit, and thence derive the various minor or 
auxiliary units, either by dividing this unit into a number of equal 
parts or by multiplying it a number of times. 1'hc standard unit of 
any quantity and its auxiliary units are called its denominations. 

123. In the preceding Chapter we have considered only such 
abstract numbers, or such concrete numbers of one denomination as 
are formed by figures whose local values are always regulated by the 
same fixed number ten \ but the rules given can easily be extended to 
concrete numbers of different denominations, wherein the local values 
of the figures are connected by more numbers than one ; as, fpr ins-r 
tance, to rupsss, annas and pies, where twelve pies are equivalent 
to one anna, which is the next higher denomination ; .sixteen annas to 

rupee, which is the next denomination in order ; the differint 
numbers 12 and 16 connecting the denominations, in the same 
, manner, as the fixed number 10 was supposed to connect the deno- 
^,!«ninatJons of Integett 1 
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Here, the standard unit rupee is divided into i6 equal parts to 
obtain the auxiliary » unit annt\ and into i6x 12 or 192 equal parts to- 
obtain the auxiliary unit pie. Thus, the rupee, anna and pie^ are the 
various denominations of money. * 

121. The processes employed in cases of this nature are Re- 
duction, and the fundamental operations arc then called Com- 
pound Addition, Compound Subtraction, Compound Mul- 
tiplication and Compound Division, each of which will be 
exemplified in order , and the vaiious Tables, which furnish us with 
a list of the relative magnitudes of the different auxiliary units, and 
by means of which the above operations are conducted, are given 
below m order 


TABLE I. MONEY. 


British Indian Money. 


125. 


3 IMes (p ) or 2 half-pice make 

2 ihee „ 

4 Pice or 12 pies „ 

16 Annas „ 

1 5 Rupees „ 


Pice (ps.) 
Half-anna. 

Anna (u^.) 

Rupee (AV i or 1 / 
Sovereign 


126 . Accounts in Rengali are kept by the following Table. 

4 Cowries make i (ianda 4 Pans make r Chouk 

5 Candas „ i Hun (Paisa) 4 Chouks „ i Kahan or 

4 Buns „ 1 Pan (Anna) Rupee 


Also I Cf^Tvry or Baf—2> K r antis — Kaj^s—^ Tah — y Dwips^ 
9 Dantis = 27 Jabs = 80 TiB — y^o Ranus^ 1280 Bahars or Ghuns— 
25600 Bindu^ 

Therefore i Coivry— Kags , i Kag= 20 Tih ; i Til»\b G hurts ; 
I Ghun — 20 B Indus. 


127 . The following Tables are in use in different parts of India 


In Bkhar, N.-W. P. and Punjab. 


Cowries 
Adhis 
Damns 
Chhadams 
Adhelas 
Paisas 
Takas 


make 


Ad hi 
Damn 
Chhadam 
Adhela 
Paisa 
Taka 
Anna. 

In British India the common medium of exchange is silver. 
principal coin made of it is called a rupee. The Rupee w^eighs l tola 
or 180 grains, ,and consists of 11 parts of silver and i of alloy. The 
weight of a gold Mohur is the same as that of a Rupee and is 180 grs* 
It consists of 1 1 parts of gold and i of alloy. The valyea^ of gold 
coins are variable, and therefore they'’ are not used in mercatitile tran- 
sactions except the Sovereign, whose value is ^ rupees. Cvwrjt'^ 


In Bombay. 

100 Rrtes make i Quarter 
4 Quarters „ i Rupee 

In Madras. 

I Pagoda.« Rs.y 8a. 

In Ceylon. 

100 Cents make i Rupee. 

The 
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is a shell brought fiorn the Laccadive and Maidive Islands, and is 
used for very small payments. They vary in valife according to supply 
in market but they are generally reckoned at 8o to a pice. 

The cowries as shells are now going out of use, but 
cowries (called karas) are in use in keeping accounts. 

Of the copper coins, a half anna weighs 200 grains ; a pice 
weighs 100 grains, and a half-pice 50 grains. 

IS Sicca Rupees =16 Rupees. The Doctor^ s Gold Mohur=i6- 
Rupees ; the Lawyer^ Ciold Mohui = 17 Rupees. 

Gold coins (^obsolete) . Five-rupee piece ; Ten-rupee piece ; Gold 
Mohur ; Double Gold Mohur. 

Silver coins (current ) ; Two-anna piece ; Kour-anna piece or 
Quarter-rupee ; Eight anna piece or Half-rupee ; Rupee 

Copper coins (current) \ Pie ; Half-pice ; Pice or Paisa ; Double 
Paisa or Half-anna. 

Note. Re 1=2 half-rupees = 4 quarter-rupees or four-anna pieces 
= 8 two- anna pieces, and \ anna = 2 double paisas. Also Re 1=64 pice 
=® 192 pies. 

English Money. 

128 . 2 Farthings (q) make i Half-penny 

2 Half-pence ... f Penny (^/.) 

12 Pence ... i Shilling (u. or i/.) 

20 Shillings ... I Pound (;£i.) 

[ I, 2, 3 farthings are usually denoted by W, respectively. ] 

Money as expressed by means of these denominations is called 
Sterling money, in order to distinguish it from stocks, sharers, &c. 
'Fhe St^^dard gold com of England is made of a metal consisting 
of 22 ” parts of pure gold^ and 2 parts of copper. Each of these 

24 parts is c^ed B^dSa^at. Pure gold is said to be 24 caiats fine and 

standSifd gold 22 carats fine. The Pound sterling is represented by a 
gold coin called a'SdVereign, and from 40 pounds Troy of standard 
gold are coined iSS^^’sWSmgns ; and the value of gold of the Mint-' 
Fineness^ called 22 carat gold, is i*js. \o\d. per ounce. 

The standard silver com consists of 37 parts of pure silver^ and 
3 parts of mpper. A pound Troy of this metal furnishes 66 sAilliings, 
and the Mint-Price of standard silver is 5J. 6d. per ounce, The 
silver coinage is not a legal tender for more than 40J., the gold coin- 
age being the general standard of value. 

"In the copper coinage, 24 pennies are made from an Avoirdu- 
|)ois pound of copper. This com is not a legal tender for more than 
The coins now current in England are the following > 

Copper coins : Fdrthing ; Half-penny ; Fenny. 

^"^ilver coins : Three-penny piece ; Four-penny piece ; Six-penny 
ipie^ ; Shilling ; Flori,n (2S^ ; Half-crown (2J. 6//.) ; Crown (5^.). 

GoldvCpms : Haif-sovereign ; Sovereign. 

The l!>llowmgeoing were formerly in use, but now they are ahalete, 
'Coins r;Gr®’<4rf) ; Tester (6^.). 
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Gold coins . Noble {6s. 8^.) ; Anj>cl (io.r.) ; Half-Guinea (lar. 6//.). 
Mark or Merk (i^. 4d.) ; (*kiinca (2 if.) ; Carolus (23J.) ; Jacobus 
(25J.) ; Moidore (27J.). » 

Note. I shilling =2 six-pcn((‘'» = 3 four- penny pieces = 4 three- 
penny pieces Also 1 half-( ro\vn-^5 si\-pcnces ; i half-gu]n0a=2i 
six-pences ; 1 guinea = 42 six-penres. 

Also ;^i =4 crov^ns -8 half-crowns= 10 flonns = 4o six-pcnces==8o 
three-peiices = 240^2?. = 960^. 

I. REDUCTION. 


129. When a quanlily is expicssed in one denomination only, 
It IS called a simple cpiantity ; as 7 rupees ; 5 yards. 

When a quant it> is expiessed m several denominations, it is 
4 ailed a compound quantity , as /\\ 8. 247. 3/ ; 5 yards 2 feet 3 inches. 

130. Keduction i'. the process by which we convert or change 

(i) a simple or a < ompound quantity into terms of its low'er denomina 
tions, or (2) a simple quantity into terms of its hij^her denominations, 
so that the rra/ or ^ allies Kunaiii unaltered. 

131. 7 o cr/;v.ff 47 guajiiity ttt terms of its lower denomifiations. 
(Desoendinir Reduction) 

Hulk. Multiply the nurnbei in the hij>h(*st denomination by the 
number of units of the next inferior denomination contained in one 
unit of the hii^hcst, and to the j)iodu( l add thp number (if any) of the 
inferior denomination in the quantity proposed ; and repeat this for 
■each sitCf ceding denomination till the required one is obtained. 


Ex. i. Reduce AV.31 

^ 

5040^7. 

-_4 

20 1 60 /j. 

£jr, 2. Reduce Rs.^. 
Rs.$. i 4 f 7 . 6 p 
16 

94^«-(5x 16+14) 
J.?-, 

»»34A (94XI2+6) 
Ex. j. Reduce £2^. 


£25. 

^ 

5*3-5’. 

12 

6T62d. 
4_ 

24651^ , 


5 to f /( e . 

Re J = 1 6^7. 

. • /\\f.3 1 5 ■= <^3 1 5 X 1 6)a. = 504077. 
Ag.iin, 177 ==4/j. 

. • 504077 = ( 5040 X 4 )ps. = 201 6q^x. 
. . Rs 31 5 = 201 

1477. 6/. to pics. 

Its 5 = 5 X 1677. “^077. 

A’j.5 1 477. = 9477. 

Again. 9477 =94 x 12/. = 1 128A 
.-. Rss* I4rt- 6/ =9477. 6A-n28A+^. 
= I T34A 

ly. 647/. Xo farthings. 

y. 6 \d:£\^ios.\ ^^25 = 25x20^. = soar. 

^25. i3J.= soar. + i3-r =553-^- 

Again, iJ. = i27f. ; 5i3^. = 5i3X *^27/.«6ls67f. 

513J. 67/ —6156//. +67/ =61 627^. 

Again, I7f.=4!7- J 6 1627/. **61 62 x 45^.^ 

«= 2464817. 

£2^, 13J. 6i7/.e=2464a|r.+3j7.» 24651 • 
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Here, the deno^ninations are separated by a point as (.) ; and 
this IS necessary to distinguish them** for ordinary numbers, which 
do not Require it, because Ihcir local values are all fixed and certain. 

Examples XXIV. 

1 . Reduce to annas : — 

(1) y?j.i7 ; A’j.19 ; Rs 45 ; Rs(^c) ; AV 84 , A*.v.95. 

(2) AV.87 ; A*s 120; A'j 245 , A\r.46o ; Rs.(^. 12a , A*j.20. I4<2. 

(3) A*j.36. 6a. ; Rs S3 ; A‘.\.87. iia. ; A\s 79. 15^? ; 234. 

2 . Reduce to pios • — 

(1) Rs.^4 ; Rs.s6 ; Rs.c)'j ; Rs 146 ; Rs.'S42 4 A*v496. 

(2) A’j.84 5^. ; A' 1-76. I2dz. , A\9 265. fy/ ; A^ 804 13^7 ; A^ 945. 677 

(3) Rs 15. 87/ 3/. ; Rs.y. lyi. ii/. ; AS* 8. oa. 5/. ; AS 9 io«. 9/. 

(4) A’j.425. 777. 9/,; AS. 5 50 377. ir/ ; AS. T 2 50 577. yp ; AS. 5050 

1477. i/. ; y\S 456. 1477. 11/. ; AS.31. 10 ^ 7 . ]/. ; A*J 343. 877. yp^ 

3 . Reduce (i) to ptie and (11) to ptc\ — 

(1) A*j.52 ; Rs.\^\ AS.ri2. 6a ; Rs ^6 Jia. 2ps. , AS 20 877. 3/^. 

(2) A*j.87 107 /. ips. , AS. 172 577 3/^“. • AS 225. 977 2;^r. ; AS.476. 1277. 

I/.S. ; A*j.782. 077 . 3/.S ; /?j“.i3 1077. 3/^“ ; AS.215 ya 3/^*. 

4 . Reduce (1) to ganda^ and (11) to cowries (karas) 

(1) R$.\^\ Rs.^4 ; A’j*.56 ; RsyS ; Rs 105 ; A’i‘84 ya. 

(2) Rs.io2. 1577. \ps. ; AS.24. 1477. sP^. ; y?j.405. 1377. ; A’j.75. ya. Sgan. 

(3) /?.f.48. 977 logan : A'f 53. 1377. \y gnn ; /?v 9570. 1477 \6gan. 

5 . Reduce to cowries (karas) . — 

*3^- ^1 2 cow. ; A*j 68. 977. 11 i cow. ; A^j.18. 677. 
\2gan. 2cow.\ A* y. 5942, 077. \y gan. 3 

6. Reduce (i) to pice and (n) to pies . — 

(1) 175 half-rupees ; 370 quarlci -rupees ; 845 two-anna pieces. 

(2) 425 double-paisds ; 31 16 two-anna pieces ; 24 1 5 half-rupees. 

(3) 34212 quarter-rupees ; 20157 doublc-paisds ; 67950 four anna 

pieces ; 827 eight-anna pieces. 

7 . Reduce (i) to half-rupees ; (11) to quarter-rupees and (in) to* 
two-anna pieces. 

(1) ^5729 ; y?.r.925 ; Rs 1228 ; Rs.\42y ; A'j.4243 ; ^^.97403. 

(2) yp^SsS. 877. ; >?j.9726. 877 ; Rs.y 1246 ; A’j.57509. 

8 . Reduce (i) to half-annas and (11) to half-pice : — 

y?^. 75 . 6a. ; Rs.iyi. 977. ; Rs.iso. oa. 2ps. ; Rs.yios. ?P^- 

9 . Reduce : — 

(1) A lac of rupees to paisds \ Rs.y \2S. 4a. to four-anna pieces; 

, Rs.6oys. 877. to two-anna pieces; Rs. \2SO. ya, 2ps. to double- 
paisds ; AS,9864. 877. tp eight-anna pieces, 

(2) .^jr!i325. 977. \ps. to kalf-paisds\ Rs.‘3ii6. 14a. 6p. to double- 
,paisds\ Rs,2^\s* iQa, gp, tto halfpice. 
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10 . Reduce to 

(0 ^345 ; ^498 . £ 79 S . ^1402 , ^9086 ; ^8092 

(2j £7^- I' , ;£ 490 ' i8j. ; £7‘.)o. 13J. , ^3456. 17s.., ^6403. 7s. 

11 . Reduce to pence 

(0 ; .^93 ; » ^1349 ; ^5043 ; .£ 9236 . 

(2) ^134. I 5 ''- ; £19^ 13 ''. , £4^0. TTV , ^526 5?. ; ^926. 7 S. 

(3) £^‘ , X40 \os. bd ; ^ii. 7 r. ^d ; ^374 ns 8d. 

(4) £^>SS- 13 '. ' £7^ ij-' 5 "’'. » >£343 13'' 5 '^ ; .£1274. 19J. gd. 

12. Reduce to — 

(0 £4^ 3 j '. 4 -}d. ; £7 13^. i\ld. , ^13 194 o[d ; £29 los. ud 

(2) i^ior. 94'. 2 ld ; ^153 3v 4’^/ ; ^600 6.4 y / ; ^£83920 i6.r. 2;^^?'. 

13 . Reduce (1) to 7 ialf-pc.nc diid (11) to Jart/nwr^ .- 

(1) iss. 6d ; i8.f. gd ; 13.?. 11^/ ; 19^ Gd , 84 lo^/ , 17s. yi, 

(2) ^4080; ^8608, ^8734, £726 184 , ^‘517 139 , ^2125. 6f. 

(3) ^79. ^ 4 ' ; ;^ 47 . 19'' 9 W 7 £z^9 124 81^/ , ^879 18.9.0^^/. 

(4) £\S<^o 109 ; ^'2145 184. 7\d.; £()jy) 154 gy. 

' 5 ) 3899 Jiidf-soveroigns ; 48o7(.i()\vns ; 8608 haIf-( rowns , 653oflorins ; 

. 58O9 iji\-pences , 6958 j'loats , 8009 tbree-penny pieces ; 

9076 guineas ; 3089 lialf-gmneas ; 7632 foui -penny pieces ; 
1445 moidoics ; 2047 noliles ; 3286 dorms ; 1983 six-pences. 

14 Reduce (1) lo three-penny picies^ (11) to four-penny Pieces^ 
and (in) to » 

(0 £95 ; ;£i28 ; ^8076 ; ^1857 ; £9083 : £9072. 

(2) £n 149 ; ^144 17^ , ^2145. 11.^. ; .£4265 159. • ^3264. 17s. 

15 . Reduce — 

('i) 95 guineas 17.9 g}d to fa) things ; £450 16.9 Gd. to ^ix-pences. 

(2) £570 i 2’4. to Jtorin^ , £382 74 Gd to holf-inrcutn-, £589, 15.9. 

\o (rowns ; £3500 174 Gd to half-croi 'w 

(3) £99 9-''. 9<i io three-pemes y 5573 half-ci owns to 

(4) 9571 half-crowns to ; 9100 half-crowns to //5 ;y/7 pences. 

16 . Reduce to furthinj^s 

(i) 71 guL 16.9. 2y. ; 937 Jhr. 1.9. 2\d. ; 2902 tr. is. ^y. 

(3) ilohalf-sov. 7s. 2\d ; 79924 gui. 12j. 2id. ; 7^11 flor. 1.9, 

17 . For how many children can a treat be provided with 
Rs.'^2. 8^if. at 2 annas a head ? 

18 . How many two-pice stamps can I buy for AV.5. Ga. 2p^? 

19 . If the cost of a telegram is 3<!4 a word, how many words 

can be sent for ^s. yi. ? * - 

20 . A poor woman had only Rs.2. la, 8p. to live upon,'' She 
^ent daily 4 pies for her food. How many days did she live apon ? 

6 
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132 . To express a simple guanttfy tn temns of its higher dc7to- 
minations, (Ascending Reauotioh ) • 

Rule. Divide the number by the number of units which make 
one unit of the next higher denomination, setting down the remainder 
(if any) as of the same denomination as Us dividend ; and continue 
this process till we come to the required denomination 
Ex, I, Reduce t 560^^. to rupees^ &^c. 

41 1 560^.?. * • 4 pice= I anna. 

1 6 annas = i rupee 

the result is /ls.24. 6a. 


l^s 24-6a. 

Ex, 2, Reduce 30857/. to rupees., annas and pies. 

I30857/. ** 12 pies= I anna. 

*. 16 annas = I rupee 
. the result IS A* j.T 60. 


12 

16 


257J-5A 

Rs. T6o~if^?. 




Ex. 3. 

4 | 

12 

201 

Ex. 4. 

2 | 

12 




Reduce 97403^. x.o pounds, 

97403 ^ - " 4 g^=^^d 

\2d,— \.\ 

*.* 20s =£j 

. the result is ;^ioi. gs. jjd 


24350 - 3 $^* 


202,9 ~ 24/. 

Reduce 36173 half-pence io guineas. 

36173 half-pence 2 half-penny ~ i</. 


£8086— i halfpenny 
1507 -2^/. 

giu. 71 - S J 


I 2 d.=^ IS. 

2 iJ. = I 

the result is gut. i 6 s. 


ihd. 


Examples XXV. 

1 . Reduce to rupees.^ annas and pies : — * 

(1) 25325/. ; 57509/. ; 51039/. ; 679298/. ; 3792 ; 45^786/. 

(2) 643294/. ; 732394/- ; 1982345A ; 967573A ; 1043324/. 

2. Reduce to rupees^ annas and pies : — 

987945/j. ; 1234567/J. ; 547321/-''. ; 894956/J. ; 5537792/J. 

3 . Reduce to rupees.^ annas., &*c. : — 

(1) 8320 gandas ; 7680 cowries (karas) ; 37949B gandas ; 40768 buns. 

(2) 1045673 double-paisds ; 2067544 half-paisds ; 1077760 cowrie^ 

(karas). 

(3) 342876 buris ; 596824 paisas ; 23679 double-paisils ; 103678 half- 

paisds ; 1155440 cowries (karas). 

4 . .Reduce to rupm 

(i) 1648 half-rupees ; 18^2 quBner-rupees ; 2530 two-anna pieces. 
2896 annas ; 5952 p^is^s ; 920320 ganiis ; 24320 cowries (karas). 
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5 . Reduce to pounds^ shillings and pence : — 

(1) 69132^/. ; 60948^. ;* 90231^/. ; 2733//. \ 89900//. ; 157362//. 

(2) I4704cy. ; 284061^/, ; 1232907 ; 3500007. ; 805639797. • 

(3) 345679^'. ; 1300137- ; 10000197. ; 2840797. ; 4157397- ; 36503247- 

6 . Reduce to £, s, d. 

(1) 899045 half-sovereij^ns ; 971 1 12 crowns ; 48073 florins; 886101 

half-crowns ; 85730 half-pence ; 13029 three-pences. 

(2) 15137 four-penny pieces ; 82556 florins ; 28892 half-crowns ; 2857 

four-penny pieces ; 987653 half-pence ; 47285 guineas. 

(3) 23645 moidores ; 49726 half-guineas ; 183491 six-pences ; 281062 

three-pences ; 40340 fai things. 

7. How much money v\ill be required to buy 37528 penny 
stamps ? 

8 . A dealer bought 438 cocoa-nuts at 9 pies each ; how many 
rupees, &c. had he to pay for thorn ? 

9 I distributed among 1682 beggars a sum of money, giving 
them two pice a head ; what sum did I spend ^ 

10 . If during a festival 2250 people on an average cross the 
Hugh Bridge daily, each paying 2 pue, what is the collection of 
the ferry farmer, if the festival lasts for 16 days ? 


133. There are some cases m Reduction where we cannot 
pass directly step by step from the given denomination to the one 
proposed. Wc must in such t ases pass through an intermediate 
denomination common to both, and it will be advisable to keep 
such common denomination as high as possible. Then, find by 
division what quantity of the proposed denomination is equivalent 
to the given quantity. 


7 . Reduce ^253. 9^. 10 //, to half-crowns. 
;^253. 9J. \od. 


5069J. 

12 

3,01 6083,8//. 

[2027 - 28//. 

Ex. 2. Reduce Es.^i 
Es.^i, loa, 2p. 


I half-crown = 2J*. 6d --30//. 

the result is 2027 half-crowns and 28//. 
or 2J. 4//. over. ' 

loa. 2p. to £. s. //., when iq.^2^e$. 


| 6o74;»- 


30377- 


16 

I3O377. 

759 - 1 ?. 

506/1. 

2,0 

6 . 3 - 3 </. 

12 


£ 3 - 3 s - 

6 o 74 />. 

A AYsi. loa. 




134 . Proof. Descending and ascending Reductions ^ in- 
verse processes ; if therefore we perform oUe process oa^ « given 
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quantity, and on the result the other procesg, we ou^ht to get the 
original quantity. 

Thiis, if by the descending process \\c find that £2^. 139. 

24651^., we ought by the ascending piocess to find that 24651^.= 
£2S. 13s, 6id. 

Examples XXVI. 

1 . Reduce (1) to ^tineas and (11) to h(df~gui7i**as : - 

j£ 63 ; ;^I05 ; iS-'- ; ;£S 38 ; ^10728 

2 . Reduce (i) to crowns and (ii) to half-crowns : — 

^£265. TOJ. ; £s^c) I5y. ; ^437. los. ; j£620. 5.9. ; £Si^ 9 - iS*''* 

3 . Reduc c to cro^vns - 

10987 guineas ; /89000 ; £3^^ 17s. 6d. , 18756 four- penny pieces. 

4 . Reduce to half-crowns ~ 

£a%. 17s. Od. ; ;£382. 7^ \ .£583* 2^. 6^/. ; 670 half-guineas. 

5 . Reduce to i^uineas : — 

28906 florins ; 107284 half-crowns ; 23810 crowns ; 760 half- 
crowns ; ;£647. os. lid. ; £375- 

6. Reduce to half-iru7neas 

325 crowns; 10867 half-sovereigns; 3150 four-penny pieces; 
;^3240. loj*. (id. ; 147 half-crowns 

7 . Reduce to £. s\ d^ (id.^^iip.) * 

7^535. 9^ 3A J ^^^707^ 7 A ; y^"s 2 $io. Sa 4 p. 

8. Reduce to Us. a. p.., (u/. = 2 pies) — 

£32. 149 7d. \ £96. \7s 6d. ; >^903 17.1. 6^/. ; 54 half-guineas ; 
107 florins ; 17 half-crowns, 

9. If a guinea be equal to /\Yio. ^a. ; find the number of 
two-anna pieces contained in 1760 guineas. 

10 . Reduce 7500 Sicca rupees to current rupees and 6432 rupees 
to Sicca rupees. 

II. COMPOUND ADDITION. 

135 . Keeping in mind what was said in Art. 123, we need no 
additional inquir>" to inform us that the fundamental operations on 
Compound Quantities must be performed as in Integers.^ w'ith this 
difference, that instead of carrying and borrowing tens., we must do 
the same with the different numbers which connect their parts 
together ; and we shall therefore merely enunciate the rule for each 
at the beginning of the portion of the work appropriated to it. 

136 . Compound A<^tion is the method of finding a 
single ijuantity ^ which is e^al to two or more quantities of the 
same kind. This single quantity is called the sum of the given 
quantities. 
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Rule. Arrange the quantities under one another according 
to their denominations, so that pnits of the same denomination may 
be in the same vertical column, and draw a line below them. Add 
together the numbers of the lowest denomination ; reduce* the sum 
to the next higher denomination ; set down the remainder, if any, 
under tlic column, and carry the quotient to the llrst figure of the 
next column. Repeat the process with all the columns. 

Ex 7 . Add together AV.I4 lo/., Es $4. J4a, 9/., 156. 

1 la. 2/., and Ah'.34. 14^2: 10/ 

A\\. a p \op - 4 -<)p ■\''ip -r\op --31/ = 2a. *tp. 

14 15 10 Carry 2a , 4 - 1 + 14^^. + i Ttj:. 4- T4<*. 

54 14 9 =AV.3. 8^ 

156 II 2 Carry A*s 3 ; A\\.3 4 - Rs 1 4 4- 544- A\v. 1564- A\r 34 

34 _ 14 10 =A’j. 261 . 

^^.261 8 7 An\ 

Ex. 2 Add together 1 56. 8?. 9]^^., ;£33. I5.s £204 os. 

£S^7S tyj and ^105. i8a 6W/. 

£. s. d 

^5^ 8 9 J 4-2(2. 4^2(1 —\oq. = 2 \jL Carry 2 d. ; 

33 * 5 J I J 2t/ 4- 9<^ 4- 1 1 /A 4- u/ 4- +'6d = 37^/. = 3.?. Id. 

204 o i^ C(frryy\;y 1-8.9.4- 15^ 4- 17' + i8.l = 6t l = ;£3 . 

5275 17 8 Carry £3 ; £3 +£is6+£33 + £204+£s275+jCios 

IPS 18 6 ^ ‘^£ 5776 . 

£377(1 1 An\ 


Examples XXVII. 


1 . Add together - 



(I) 

(2) 

(3) 

(4) 

(5) 


( 6 ) 

As. p. 

As. 

P - 


P - 

As. 

/ 

As 

A 

As. p. 

9 

7 

12 

3 

9 

8 

*3 

4 

12 

3 

15 4 

12 

3 

13 

7 

II 

2 

7 

8 

14 

4 

II 10 

9 

4 

4 

9 

13 

4 

9 

10 

3 

7 

4 5 

1 1 

10 

7- 

10 

_3_^ 

_7 

13 

_8 

2 

6 

8 II 


(7) 



(8) 



(9) 



(10) 

Rs. 

a . p. 


Rs 


A 

Rs. 


A 


Rs. a , p. 

2 

2 2 


8 

II 

9 

42 

10 

9 


67 10 6 

3 

4 3 


10 

5 

9 

54 

12 

6 


71 13 , 9 

5 

.7 9 


9 

12 

5 


9 

3 


62.14 9 

8 

10 6 


12 

11 

6 

75 

II 

6 


73 13 8 

9 _ 

12 7 


LL 

6 

J 


6 

7 


»uii 
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(n) 

/^s. a, p. 

(12) 

J ? s . a. p 

(> 3 ) 

‘ Rs. a. 

(14) 

Rs. a. p. 

5 3 

12 12 3 

6 14 

9 

47 5 2 * 

9 io lo 

19 4 IO 

14 0 

3 

I 15 9 

2 14 9 

4 15 8 

15 15 

5 

65 6 0 

3 5 1 * 

7 9 5 

27 12 11 

88 15 3 

I 6 7 

23 7 6 

7 14 

4 

14 15 IO 

II 13 6 

25 0 2 

8 14 3 

29 0 

5 

34 14 IO 

15 7 7 

104 13 

i 

54 14 9 

(ist 

/^s. a, ps. 

(16) 

Rs. a, ps. 

(17) 

Rs. a. 

/• 

(18) 

Rs. a. p. 

7 II 2 

27 II 2 

378 9 

IO 

98 0 9 

8 14 3 

9 14 3 

4 7 

4 

448 6 5 

13 12 I 

4 IO I 

56 8 

8 

3839 4 0 

3^5 10 2 

156 8 2 

464 0 

3 

97 3 2 

23 7 2 

215 13 2 

368 6 

8 

136 3 7 

625 15 3 

18 7 I 

535 7 

I 

4837 4 9 

24 0 1 

106 14 0 

97 3 

2 

28 IO 9 

129 13 3 

315 0 2 

893 15 

9 

234 I I 6 

56 8 I 

57 14 3 

14 10 

_7 

53C 12 11' 

(« 9 ) 

(20) 

Rs. a. p. 

(21) 
Rs. a. 


(22) 

Rs. a . p . 

1135 4 3 

1325 IO 9 

3004 7 

6 

lAPVJ 9 4 

1243 6 9 

7602 1 1 3 

907 5 

2 

80668 12 0 

1575 8 8 

3006 7 7 

1235 10 

7 

50087 13 4 

2007 7 7 

4040 8 6 

2727 II 

5 

136 7 4 
3270 2 8 
5971 14 8 

3445 9 IO 

3050 12 5 

3647 12 

9 

4002 IO 11 

2225 13 8 

7532 9 

8 

997 11 IO 

no 6 6 

2121 13 

IO 

58065 9 4 

loos 9 9 

965 14 11 

3333 15 

8 

360 2 8 

2220 13 7 

1097 13 4 

2025 7 

6 

943 5 4 

997 15 3 

2110 6 9 

1605 0 

IO 

72459 4 0 


2. Add together ; — 


(i> 

(2) 



( 4 ) 



(5) 



( 6 ) 




s . d . 



jr. 

d . 


s . 

d 


J. 

4 /. 

3 

75 

>9 8i 

19 Joi 

37 

*3 

6 

3 

7 


18 

15 

7 i 

H 

6i 

1 9i 

18 4 i 

29 

12 

4 

69 

11 

IO 

76 

14 

2 

2 

11 

*S 9 

9 . 5 « 

6 

3 

9 

13 

0 


25 

IO 

2i 

15 


13 3 i 

IS 

55 

17 

2 

37 

13 

2i 

13 

13 

3 i 

*3 

_ 4 . 

9 i 

14 9} 

7 

10 

JO 

26 

15 

7 

66 

4 

74 
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(7) 

£. s. d 
456 14 8 } 
9 16 4 i 
83 18 loj 
17 19 7 
686 7 9i 
8 15 6 i 
3548 19 9 i 

9 i_^ 8 | 


( 8 ) 

'£• 

8 19 loj 
1379 17 
897 16 gl 
89 18 II 
4357 8 1 1 ■{ 
52765 15 8^ 
99 19 I'i 
67 5 10 


(9) 

£. I. rf 
7 19 3^ 
46 13 4 

276 4 7J 
77 7 9l 
8760 10 6 

795 15 3l 
20 4 4 

81311 7 i 


( 10 ) 

J. rf. 
2769,10 8 i 
36 II 2 j 

472 13 10 
4792 18 4i 
3279 15 SJ 

24 8 II 

429 17 5J 

4198 15 4 i 


3 Add togethei . — 



(I) 



(2) 



(3) 


Rs. 

a. 

A 

7 ^ 9 . 

a 

/> 

/v»J. 


A 

3672 

6 

9 

8274 

5 

7 

527 

9 

8 

4278 

13 

6 

329 

8 

6 

8436 

10 

2 

236 

4 

I 

415 

2 

9 

4167 

9 

8 

5982 

14 

6 

42 

5 

10 

429 

8 

3 

3716 

8 

4 

2736 

7 

4 

927 

7 

7 

410 

7 

10 

9 

15 

7 

8 

I 

2 

6759 

0 

5 

8138 

14 

4 

72 

7 

9 

4917 

0 

0 

725 

4 

6 

429 

0 

5 

427 

12 

6 

87 

9 

II * 

7283 

8 

6 

218 

8 

5 

234 

15 

4 

5432 

12 

3 

29 

IS 

8 

9027 

5 

9 

710 

lO 

6 

6374 

8 

II 

4378 

9 

3 

636 

8 

2 

7109 

15 

7 

274 

2 

5 

42 

3 

7 

- 492 

7 

_5 

42 

9 

7 

9245 

8 

6 


(4) 



(5) 



(6) 



s. 

d . 

£■ 

s. 



J. 

d . 

7214 

18 

7 i 

4614 

13 

3 i 

9241 

12 

54 

829 

2 

ij 

12 

4 

5 -i 

159 

3 

94 

3484 

19 

11 

6078 

11 

3 

63 

17 

loi 

151 

3 

9 i 

85 

7 

3 i 


19 

4 

40 

14 

3 i 

843 

19 

10 

88 

6 

7 l 

2607 

17 

lOj 

79'3 

5 

8J 

797 

15 

9 

263 

6 

6 

24 

6 

8 

972 

13 

3 

90 

18 

8i 

1012 

14 

61 

2356 

n. 

q 4 

485 

13 

7 

820 

12 

' 4 

38 

1 


7324 

7 

4 f 

537 

9 

ii{ 

125 

18 

s. 

934 

16 

il 

135 

i 6 

8 

6316 

4 


78 

15 

iot 

8416 

IS 

4 l 

244 




4 . A cash-box contained 89 sovereigns, 35 half-s<nr«c^gns, 
19 half-crowns, 25 florins, 31 shillings ®d 15 six-penny bits f the 
value of the coins in £. s. d. ' _ ;/•' 
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5 . A tradesman bought goods to the value of ^1368. i2s. 6f/. ; 

he paid for carnage, ^25. i6v\ and other charges, £2 15^. \ 

he gained by the sale of the goods ^69. 15s. *3^^. ; hou much did 
he sell the goods for ? 

6 . A stationer bought some books for Rs 79 12^:. 6/ , some 

paper for /v'j.161. 3/., some pens for A’ 9. 14. IO^^ and some 

envelope*^ for A*.y.i2. 8^7. 6/. I low much must he charge for all these 
articles, so as to gain exactly Rs 100 by his bargain ? 

7. A collection was once made m a district for a charitable 

purpose. The following coins were obtained , 0^9 gold mohurs, 
1875 rupees, 990 eight-anna pieces , 5891 four-anna pieces, 1276 tno- 
anna pieces, 90617 half-anna pieces and 81516 pue What did the 
collection amount to in R^. a pics 

8 . Add together 53 guineas, 107 soveieigns, 161 half-guineas, 
55 half-sovereigns, 223 half-crowns, 505 fc>Lir-penny pieces, and 
603 farthings 

III. COMPOUND SUBTRACTION. 

137. Compound Subtraction is the method of finding what 
quantity is left when a sniallei qiiantit)' is taken fioni a greatei of 
the same kind, 'fhe quantity thus left is called the difference of 
the given quantities. 

Rule. Write the less number below the gieater, so that units 
of the same denomination may be under one another, and draw a 
line below. Begin at the right hand and subtract (if possible) each 
number in the lower line fiom the coiicsponding one in the upper 
and place the remainder underneath. But if, m any case, the number 
in the lower line be greater than the one above it, add to the upper 
one as many units of the same denomination as make one unit of the 
next higher denomination, and then subtract, taking care to add i 
to the next number in the lower line. Proceed thus thioug^b all the 
columns. 

Ex, I Subtract AV.47. 12/7. 9/. from AV.72. 3/. 

Rs, a, p, 3/. IS less than 9/., so add 12/ to 3/., and la 

72 15 3 to 12a. ; i$p.-gp =6p. 

47 12 9 1 5^. - 1 3C7 = 2 cr., and Rs 72 - Rs 47 = R 9 . 25 . 

Rs.2^ 2 6 

Ex. 2. Subtract ^207. 13s. 8J//. from ^£304. 2.9. 

£. s. d. 2q. is, less than 3^.; so add 4^ to 2q. and id. to 8d.; 

304 2 loj 6q. - 3 q^— 3 q. or id 

207 13 8i I od. - gd. = Id. 

£g6 9 i| 2s. is less^han 13J., so add 20.9. to 2s. and ;£i 

to ;£207 ; 22 s.--i 3 s.^. 9 s. ; ;£304- j£2o8 = ;£ 96 . 
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Examples XXVIII 

1 . Perform the openition of siibtiaction in the following - 



(•) 


(2) 



(3) 


( 4 ) 


(5) 


A\s 

a. 

/ 

Rs. a 

p 

A*s. 

p. 

Rs. 


/.s. Rs 

. 

/y 

I 

55 

i 5 

10 

106 12 

9 

57 

6 3 

75 

T I 

2 121 

3 

47, 

8 

1 1 

77 15 

10 

46 

9 10 

49 

12 

3 8 : 

2 8 

3 


(6) 



(7) 






(0) 



a. 

/ 

A’y 


p 

A’y 

a. 

P 

Rs. 


A 

150 

4 

10 

1000 

8 

4 

269 

5 

11 

4172 

8 

5 

24 

5 

9 


*5 

6 

189 

^3 

10 

2008 

_-JA 

9 


(10) 


(n 

) 


(12) 


(13) 


A'y 

a. 

p 

Rs 

a 

P 

A’t 

a 

A 

AV. 


/ 

772 

13 

9 

5400 

M 

7 

3406 

4 

7 

4658 

7 

6 

347 

L 5 _ 

1 1 

3216 

15 

!0 

2958 

13. 

9 

41,39 

._,9 

8 


fi 4 ) 



(> 5 ) 



(16) 


(17) 



(t. 

p- 

A\ 


/ 

A‘i 

a. 


Rs 

a 

/* 

50 



575 

10 

6 

I 000 


7071 

15 

10 

45 ._ 

i 4 

II 

89 

1 I 

9 

lOl 

16 

8 

5707 

10 

1 1 


2 . Perform ihc operation of subtiaction in the following * - 


(1) 



( 2 ^ 


(3) 



^4) 


( 5 ) 

j d 


s 

.7 


s 



j ^7 


.y 

d 

17 9 


17 

5 v 


‘9 

o 4 


18 3 l 


fo 

3 r 

II 8i 


J,, 

9-1 


14 1 

la 


n 7 l 



7-4 

(6) 



(7) 



(8) 



(9) 


i;. 

d. 



y 

r/ 


s 

d 

£■ 



58 15 

3 ^ 


95 

T 4 


586 

T 7 

I 

100 

14 

7 

19 4 __ 

21 


37 

6 

If 

298 

Ji. 

Ji 


14 

7 i 

(10^ 




(n) 



(I 2 j 



(* 3 ) 


s. 

d. 


£■ 

s. 

d. 


s 

d. 

;£■ 

s. 

d. 

98 6 

2 i 


100 

3 

3 

611 

17 

A 

743 

0 

4 i 

67 1 1 

_li 


.95 

, i _5 


492 

18 

Jl 

275 


... 5 i 

(14) 



(•5) 



(.6) 



(17) 


£. s. 

d. 



s 

d. 


J. 

d. 

£. 

J, 


52s 14 

Ik 


536 

8 

7 i 

8 # 

14 

2 i 

86 

•15 

94 

34 S -17 

8^ 


89 

»3 

9 i 

358 

18 

6 i 

9 

18 

iij 
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3 . Subtract : — 

(1) /?^,979. i$a, 9/. from A’ r. 5 707. i$a. 7/. 

(2) Aj.iio 2. 13^1 II/. from Aj.4^65. io^^. 9/. 

(3) ’s.'Ajr.6779. I4<3:. 8/. from Ai 7865. 12^7. 6/. 

(4) j£ 554 * 12J. 7ffl?: from ;£i 739 * 7s. 6ia, 

(5) £^ 97 }- 13s. 9 i^ from ^30^3- ^os. 4^/ 

(6) A*j.55734. 12a, 4/ from Aj.88659. 8^. 3/. 

(7) The sum of A'.i 14. 3a. 5/. and Aj.9. 8^*. 7/. from A\v'.53. ii^r. 6 p. 

(8) The sum of £s. 6s. 4}^, ;£3i. 15J loi^r., £4?^. i8j. 5}//., and 

£2S. i6s. \\d. from £3T\. 14J. 6\d. 

4 . What must be added to ;£i57- i6j. 9V. to make £3^1. 
13-y. Ad. ? 

6. After spending Aj.237 14^2. 3/^., how much has a man left 
out of Aj.532. 10^2. "i 

6. A man has 50 guineas m his purse • what would he have left 
after paying bills amounting to j£49. Ss. 1 1 \d. ^ 

7. A tradesman, in making out a bill, copied i6j. ^d. for ^16. 
3jr. and ;^io. 8 ^. for loj. Sd. By what amount was the bill wrong ? 

8. By how much is A’».8o3. i la. 3/. greater than Ab.213. %a 4/. ? 

9. A borrowed from B Hs.^Sy. 5^. 8 /. and then Aj.39. ga. 
\p. ; repaid him Aj. 28. 7a. and again borrowed Aj.625. 13^2. \ip. ; 
find what will be the amount of his debt still due if he makes payment 
of Aj.967. 3^2. 7/. 

10 . Find the value of Rs.20. i^a. 11/+AV.28. \ia. 3/. - 

Aj.17. \2a. 5/. + Aj59 13^2. 6/.-AJ.13. \oa. 4 p +Rs.iS. ^a. 7/. 

-Aj.28. 12a. 9^. -AVio. 14/2. 3/. 

11 . A man has AV.5000 in the bank ; he draws Aj.2500 on 
Monday, A’j.1175. 422. on Wednesday, and A\9.959. 6a. on Saturday. 
What has he left in the bank ? 

12 . A boy took the sum of igs. iiid. three times out of a bag 
containing £s. What was left ? 

13. A house and furniture are worth AV.iooi iia. icp. The 
house costs Aj.750. 1422. 1 1/. What is the value of the furniture ? 

14 . Af B and C together owe ^107. H-r. Sd ; the sum of the 
debts of A and B is 470. ss. sd., and of B and C £So. 16s, id. 
How much does each owe ? 

16 , A, who has Bs.s. 4^-, gives B Rs.^. ya. 6p. and C Rs.2. 
9^. ; but he receives from D Rs.io. loa. 8/., and from E Rs.3. 
iia. 6p. less than he received from D ; how much has he after these 
payments ? 

16 . * A tradesman’s casfl^ in hand on Monday morning was £$.. 
13.S, 6d. His cash receipts on Monday ^amounted to £2. 15^, 
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and on the following days of the week were, respectively, ^4. i8x. 
4^» £3- *3-y- 10s. £4. J2S. id/, and £16. 9s. 84^/. 

His cash outlay during the week amounted to £24 17s, What 

cash had he remaining at the end of the week >* * 


IV. COMPOUND MULTIPLICATION. 


138 . Compound Multiplication is the method ‘^by which 
we find the sum of a compound quantity repeated as many times as 
there are units a given number. The sum found is called the 
product. 

139 When the Multiplier is not greater than 20. 

Rulk. Place the Multiplier under the lowest denomination of the 
multiplicand and draw a line below Beginning with the lowest de- 
nomination multiply by the given multiplier, and find the number of 
the next higher denomination contained in the product ; put down the 
remainder (if any), and carry the quotient to the next product, and 
lepeat the process till all the denominations are multiplied. 


Ex, I. 
Rs, 
72 

Rs.joc) 


Multiply 72. Jia. gp. by 7 

a, p, 

II 9 9/ X 7 =63/ = 5a. . 3 /. ; carry 5^. 

7 iia^x7=77a,<t with 

“5 T Rs 5. 2 a, ; carry Rs 5. 

- 72 X 7 = Rs. 504, with Rs. 5 = /i’j. 509 . 


Ex, 2. Multiply £g. igs 7}d. by 17. 


£, s, d, 

9 19 7 l 

17 

^,'169 13 m 


37. xi7=5i$^. = i2^. Zg = \2id. ; carry i2d. 
7//, X 17 = 119^. ; 1 19^.+ 12^^.= 131^/.= lor. 
lid, ; carry los. 

19J. xi7=:323J. ; 323 -^ +ioj. = 333J.=:;£i6. 
13 j. ; carry £it, 

j£9xi7=*2i 53; i^i53 + ;ti6*^169. 


140 . When the Multiplier is a number greater than 20, and can 
be resolved into two or more factors none of which is greater than 
20, multiply by each of the factors in succession, and the last 
result will be the product required. (Art. 81.) 

Ex, Multiply ^J.99. 13a. gp, by 28 and £g, 19^. 7 i<^» 42. 

42 = 


=4x7. 

Rs, 

a. 

A 

99 

13 

9 

4 

/?f .399 

7 

0 

.^J.2796 

1 

0 


•6x7. 



£■ 

S, 

d. 

9 

19 

1 

£S 9 

17 

loi 



7 * 

£419, 

5 
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Ul. When the rnultipher cxcecdb or falls short cf a product 
by a small number, multiply by such produf:t and then by this 
number and add or subtract for the required product. 

Ex' Multiply /.\24o \yyf>, by 29, and £1^. 8y. by 139 


29 = 28+ I =4 X 7 + 1. 

I39=i44-5 = J2X 12 -5 

Rs. a. p. 

£■ 

1 d 

240 7 10 

17 

oc 

V ./1 

•H- 

4 

Rs.ybx 15 4 

;^209 

12 

I 3 

7 

A’j.6733 1 1 4 product by 28 

£3508 

12 

15 opioduct by 144 

240 7 10 j 

87 

22}.. __s 

A\y. 6974'~3 2 2"9 

4242 i_ 

12 9 v T 39 


142 . When the Multiplier is a \eiy large number. 

Rule. Multiply by 10 as many times 111 succession as there 
are figures in the muUipliei less 1 ; then multiply the gi\cn quantity 
by the units’ figure of the nuiltipliei, the first product by the tens’ 
figure, the second product by the hundieds’ figure and so on. 'fhe 
sum of these partial p’odurts will give the required product 


isa. Multiply ^16 I2J. by 7249 


£ 

v d 

£ .f. d. 


16 

12 91 x 9 -= 
10 

149 14 Hi product by 

9 

£766 

7'’~84 X4-= 
10 

665 fO TO . . .. 

40 

£1^' 

17 1X2" 

10 

3327 14 2 .... 

200 

£16638 

10 10x7- 

116469 15 10 ... . 

£120612 15 9i 

7000 

"7249 

143 . When 

the multi])liei is a large number, as in 

the above 


example, and we are told to proceed by Compound Multiplication, 
the following is the simplest method 


16 12 


d 

94 


7249 

/120612 iq 9^ 


47 X7249. 

y i8t2 . . 1^. 

6524 1 =9^/.X7249. 

12 1^053 

J 5587 - 9 rf. 

86988 =12J. X7249. 

2,0 1 9257 . 5 

4628 ... 16 j. 

115984 =;£«6 x 7249 . 

£120612 •- 
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144 . In compoiyid multiplication we may reduce the multi- 
plicand to the low'est denomination contained in it, then multiply 
this result by the multiplier, and then reduce the pioduct back 
again This method is generally tedious. 

Ex, Multiply ;£5045 (^s 2 by 4342 

£S 04 S 21^=4843497^7 

and 4843497^. X 4342 = 2 10304639747/ 

and 2 1030^03974^. = ^2 19(^)73 3 6.S \\ff. A ns 

Examples XXIX 

1 Multiply • — 

(ij*^/v\ 18. Sa 4p by 2 , **1^942 io/«. 6/ by 3 , AV 67. lia. 6p. by 8. 

(2) /vh,5i. iiii 7/. by 4 , EsCyy 13a 9/ by 7 ; A’j 58. 2a. 7/ by 6. 

(3) 65. 1277 Sp. by 5 ; AV84 11 77 5/7 by fi. 

(4) Ab*48 147/ 10/ by 9 , AV()6. 377 4/; by 18. 

( 5 ) £^9 1 ^'’’ 7 W by 8 , £3 ^p, jW- by 12 , ^87 Ss by 10. 

(b) £37 97^ by 9 . £374 Jfsy loK by 7 

(7) -£549 74V7 by II , /49 i.V o[fi by 19. 

(^ 5 ) ;£497- ^9^ 7}^^ sepaiatcly b> 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1 and 12. 

.(9) A\s666 1077 ^)p . 2, 3, 4, 5, 6, 7, 8, 9, 10, ii and 12. 

(10) £^ 12S. 3d. 13 » lb, 18, and 20. 

(it) A'j.104 \2a. 3p . . i 3 i 14. 15 » 17 » 19 and 20. 

(12) £86. lof 7id. i5j ib, 17, 18 and 19. 

2 . Multiply (by factors) — 

(1) AV.194 877 7p by 24 ; Rs 320. 1477. \op. by 21. 

(2) 58b 1377 10/ Ijy 64 , A'j 142. 07 ^ 9/. by 132. 

(3) Rs 1005. 1 27* 3p by 72 , Rs 133 6a 6p l)y 73. 

(4) Rs. 203 47Z 3p by 108 Rs 140 2a 6p by 144. 

(5) A’j.249 I5tz 3p bv 198 , 8967 87^ 6;^. by 351, 

( 6 ) £^8 i 8 .^ 3^ by gb ; £68 7^ by 35 ; ^» 3 - 7 ^. Aid. by 275. 

(7) 299 * OJ 7\d, by 77 , .£4 9id by 121 , £13 15 ‘^- <^jd. by 132. 

(8) Aj277. 3a. 2p by 216 , Rs 1230. I 07 Z \p. by 224. 

3 . Multiply (by factors and parts) 

(1) Rs 77. 2a. 4p. by 23 , Rs 13 157^ 4p by 62 ; £p igs. 7id. by 31. 

(2) y?J3. 157* ro;^ separately by 67, 71 and 79. 

(3) RS39S. 13a. 2p. . - bg, 59 and 41. 

U) A' 1 30- i8j. g\d. 89, 93 and 113. 

(5) 28 o 8 . I2J. 7 i 7 f . 79 , 83 ‘'inti * 31 - 

(6) Rs.ig. iia. 6p. . 379 ‘'md 845. 

(7) A*j.8. 147?. 2 p. . ••• 1234 and 5678. 

(8) Rs 37. 1 571. 6;^. 9803 and 5840. 

(9) ;£5045- 6 j. 2 ^. 92 JI 9 Sb and 2765. 

4. Multiply : — 

(i) ;£324. I2J. 6id. by 394 ; £^- ib^- 9 id by 702. 
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(2) 4a. 6/. by 3210; ^j.23. 6a. 2/. by 3684. 

(3) £9 15-y* by 4508 ; £3 i8j. by 57089. 

(4) /ff.42. 4tf. 4/. separately by 3005 and 7082. 

(5) £5^7 i3s. S}^/. 8736 and 9873b. 

5 . Find the values of : — 

(i) 19 things at 3a. 2p each. (2) 156 things at iirt. 6p. each. 

(3) 96 9^- 5 A - (4) 315 8/. ... 

(5) 428 169. 10^^. ... (6) 728 js.Jid. 

(7) 943 Rs 4. 2a. ... (8) 625 £1. 13s. 6d.... 

(9) 729 y\\9.7. S^z. 3p. ... (10) 829 i?j.8. iia. 5^.. 

(ii) 1502 19J ... (12) 2014 lys. 6d. 

6. Make out the following bills : — 

(1) 17 yards of calico at 6a. 6p. per yard ; 143 yards of long 

cloth at 12^. 10/. per yard ; 14 yards of merino at Rs.2. 3a. 6p. 
per yard ; 204 yards of flannel at i4rt. 9/. per yard ; 456 yards 
of linen at Rc. i. \2a. per yard ; and 755 yards of silk at Rs.3. 
Sa. 4p. per yard. 

(2) 40 seers of Assam Tea at Rs 3. 3a. 4p. per seer ; 65 lbs. of 

China Tea at Rs 2. ^a. 4p. per tb. ; 35 seers of coffee at Re.\. 
12a. 4p. per seer ; 145 seers of sugar at ya. 4p. per seer ; and 
122 seers of best sugar at lo^z. 4p. per seer. 

(3) 23 yards of silk at Ss. 4id. per yard ; 5 yards of velvet at 13s. 

6d. per yard; 8 yards of velveteen at 3s. iild. per yard; 
13 yards of linen at 3^ 2d. pei yaid ; 19 yaids of flannel at is. 
9//. per yard ; and 26 yaids of calico at 1 i^d. per yard. 

7 . A man distributed a certain sum of money to 79 poor persons 
and gave £iy, 12s. g\d. to each ; find the sum of money distributed. 

8 . A bankrupt’s estate can pay 14a. io\p. in the rupee, what 
will a creditor receive who has lent 3125 rupees, and how much will 
he lose ? 

9 . How much money must be added to ;^iooo that each of 
33 people may receive £3$^ 3s. 4d. ? 

10 A gowala exchanges 59 calves each worth Rs.i^. loa. for 
37 cows each worth Rs.26. 4a . ; ought he to receive, or to pay any 
money ? how much ? 

11 . If I spend £2. ys. i^d. a day, how much is that in a year 
of 365 days ? 

12 . There are 53 chests of draw^ers ; in each chest there are 
4 drawers ; in each drawer there are 10 compartments ; and in each, 
compartment there are deposited £32. 3s, 6d. How much money 
is deposited in the chests ? 

^ V, COMHDOND DIVISION. 

145 . Compound IMvision is the method by which (i) we 
.break up a. compound qimdty into as many i^gual parts as there are 
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units in a given number, and thus find the value of one of these parts, 
(2) we find how mahy times *one compound quantity is contained 
in another of the same kind. The first method is called Pagrtition 
and the second Quotition. 

U6. In the first case the divisor is an abstract number, and 
the quotient telling ///<? value of each part is a compound quantity, 
of the same kind as the dividend In the second case the divisoi 
IS a compound quantity of the same kind as the dividend, and the 
quotient telling how many times is an abstract luimber. 

147 . When the dtvtsor ts an abstract number 

Rule. Place the dividend and divisor as in Simple Division. 
Find how often the divisor is contained m the highest denomination 
of the dividend, put down the quotient, and 1 educe the remainder 
(if any), to the next inferior denomination. Add to it the number 
of that denomination in the dividend, and repeat the division 
Continue the process step by step thiough all the denominations. 

(i) When the divisor does not exceed 20, the division can be 
jierformed mentally thus . — 

Ex. Divide AV.436. ^p. by 11. 


Rs. a p. 
n)4 36 5 4 
Rs. 39 IQ 8 


A*.s.436~ 1 1 IS AV 39 with AV.7 ovei. 

Rs 7= 1 12a., with ,5^ = 117a. ; 

ii7rt.-r-ir IS lOa and 7a. over. 

7a = S4P , with 4p. = 88/ , which - 1 1 is 8/. 


(2) When the divisor is a numbei larger than 20, 
Proceed as in the following Examples. 

Ex. Divide £^2. 10s. 7id. by 41, and A.y.3441. 5a 


by 129. 


(0 




d. 


(2) 


Rs 


41 152 10 

129 1344 ' 

V A58 

It 

861 

20 

774 

230 rf 5J. 

? 25 V 

■ 87 
16 

25 

1397/ 1 

12 

129 V 

307/ 7 ^. 

107 

1 2 

20 

1393 / ’ 

4 

129 V 

1 1 
loo 00 1 

, 

the itquir<^ quotient : 


a. 

5 


A 

91 26 


9^2. 


loa. 


the required quotient is £ 1 . 


f IL' 

and 3/. 


pver. 
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148 . When the divisor is the product of two or more factors, 
diMde by each of them successively, and find the remainder as in 
Simple TDivision. 


Ex. Divide ^£1478. 13.9. 8^//. by 77. 

C. s. d. 


f 7)1478. 13. ._8_J 

The final remainder is 6x7 + 2 

\11) 2U. A- 9l • • • 2?. 

or 44q. 

£19. 4 . oi . . . 449. 

/. the quotient is £19. 4s o\d. 


and \\d over. 


149 . When there is a remainder after division, we can always 
find a quotient which is correct to the nearest pie oi farthing 
by the following Kulc. 

Rule. Neglect the remainder, if it is le\s than the divisor divid- 
ed by 2 ; but otherwise add \p, or \q. to the quotient. 

Ex. Find to the the lesult of dividing Rs.^^q. i^a. 

lop. by 67, and to the nearest farthtnjt^ iqj. ^Id. by 29, 


Rs 

(i. p. (2) 

£■ 

s d. 

67 1727 
^67 

0 

0 

29 \333 
729 

19 

57 


43 


16 


29 


927 | 

f 

14 


67 1 

K 

20 


257 


299 ( 

lOJ. 

201 


29 V 


56 


* *9 


12 


12 


682, 
67 _ 1 


S'- 

3d. 

12 


25 

Here 2 x 16 = 32, 

Heie 2 : 

<12 = 24, which 

_4 

which is greater 

i'^ less than 67. 

1031 

2q, than 29. 

/. Quotient is 


Quotient is 

Rs.io 

13a. lop. 

16 

£11. io.y. 4d. 


150 . When the divmi; is la^ joo^ 1000^ 

Rule. Cut off from right of each succeecting dividend as 
many figures as- there asw flphers^in the divisor J?|tie figures to the 
. left will at each ttep givc^ quotient and the figuiW to the right the 
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Ex. Divide ia. ip. by loo, and £9797. 5^. bd. by 900. 

(i) Rs. a. *p. (b) £. s. d 

icxj 111,79 2 8 9)97 97 5 6 

' . ioo);^io,88 II 8i 6g. 

a. I 2,66 20 

13 J. 1 7,7 1 

^.8,00 12 

^.8y60 i 

/. Quotient = 1 1. 12a. 8p, 4 The final remainder 

$r.2,42 42 X9+6 or 384^. 

or Ss. 

/, Quoticnt=;^ io. lys. Sjd. and 81*. over. 

Examples XXX. 

1 . Divide : — 

(1) i^a. %p. by 2 ; AV.393. T4a 4p by 7 ; AV.328. 15^. 4p. by 5. 

(2) A*j.5i6i. 9«. 4p, by 3 ; Rs 440 (^p. by 9; Aj.436, 5a. 4p, by ii. 

<3) A’j.5392. \a, 4p, by 8 ; Aj.576 8a. by 12 ; Rs.\72i. 7a. lop. by 14. 
(4) £26. 15J. 3i/A by 2 ; £87. its 8i^. by 9 ; ;^6i4. 2S. 6\d. by 7. 
is) £79- 13-y- 9^- by 12 ; ;^r47. us. tjd. by 15 ; ^95. 2s. sid by ii. 
(6) ^^241 8 j. 8id by 63 ; 2^^990 loj. ^d. by 42 ; £7$* is. loid by 45. 
{7) Aj.8370. 15a. separately by i7» 5* '26. 

(8) Aj.12342. I2fl. 2p 19, 59 and 325. 

(9) Rs.S 2S3. 15a. 23, 87 and 712. 

■('o) £1302. i8s. by 144; /890. 12s. 6d. by 125. 

(") £75- ts. 4i{i. by 103 ; £471^^ ' 4 ^- 8^* by 132. 

<12) ;£ 7549 - 17 -y- t(i. by 859 ; £77573- gid by 4578. 

2 . Divide by the s/iort method : — 

(0 ;£239. I4f. 4id separately by 2, 3, 4, 5, 6, 7, 8, 9, lo, ii and 12. 
(2) /?j.io88. I2tf. separately by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12. 
<3) m.i877- 7a. 4p. by 14 ; A’j.2757. ga. by 18 ; Rs.7023. 2a. by 20. 
(4) ;£623. ss. 4id by 13 ; los. 7d. by 14 ; £i3g. ijfi. 8d. by 16. 

3. Divide by using factors : — 

(1) ^^.517. 112. 4p. by 35 ; Rs.14. iia. by 45 \ Ks.38^ 3a. 6p. by 99. 

(2) ^f.3639. la. ep. by 81 ; y?j.3i9i. 6a. by 132 ; ^j.5761. 8a. by 144. 

(3) £$79- tSs. by 45 ; ;£i328. 13^. i6 ; £453- 6}^- by 77 - 

<4) £374- loj- 3d by 108 ; £576. by >44 ; £3^^- 99- 

4., Divide ‘ a ^ 

(I) ^j.2625. it^$p. by la (ii^'£i7^ lU Bd byip; 

is) ^**3395- I# 4A by 100. ^ 

7 
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(5) ^^876 2S. lid by 100. ( 6 ) ^’.9.1151. 9<2 by 1000. 

(7) ;^9658. 17^- Zhd. by 1000. 2«. 8/. by 400. 

(9) ^^.6925 by 800 ; /i’j.3625 by 6000 ; AV. 11375 by 2400. 

(10) 556. 5J. by 3600 ; ;£5i 3 Sj. gd. by 3100 ; j£2559. 7^. (id. by 18900. 

5. Divide : — 

(1) -^^^.73298. ^a. 8/ separately by 842, 912 and 8317. 

(2) A*j.84566. 2a. 8/ 392, 573 and 7856. 

(3) ^J.56789. \ ^a 8/. by 9357 (4) A’j 98767 2p. by 10048. 

(5) ;^6oii 656 5i‘ 8 V. by 2331. (6) ;£467325- ^os. i{d by 2803. 

(7) ;£ 53 o 866 17^ 6d by 2772 (8) ^^4420895 os. ^id. by 3001 

6 . Find to the nearest pie ox farthtni*^ the result of dividing * — 

(1) -^J.33 ga. 4/. by 9. (6) A? 2684 2a gp by 241 

(2) A4‘.5ii. Sa 5/ by 97 (7) A‘j.523. Cm. Sp by 100. 

(3) Aj.29 loa 3^. by 31 (8) £iS67. i6s. S^d hy 407. 

(4) 4 -* 9^^- by 12. (9) Zi5io4- 19 *^ 2^^* by 100. 

(5) £74- (>^ 104^/ by 23. (10) ;^2 i6o i8j ii^. by 1000 

7. If A \9 2757. 9<^i:. be equally divided among 18 people ; how 
much will each receive ? 

8 . A man spends Aj.5611. 14^1 in a year of 365 days ; how 
much does he spend in a week of 7 days ? 

9. After buying 15 books I have £2. 15.9 7^d. left out of £7. 
What was the price of each book ? 

10 . The cost of 720 goats is Aj 712. 8/j. ; what is the cost of 
each goat ? 

11. 205 sovereigns, all equally light, are worth £201. 15s. iiid. ; 
find the worth of each. 

* 12 . A cattle-dealer bougdit ir cows at Aj.8. 4a. each; after 
spending /\’.r26. 4a. in feeding them, he sells 3 of them for Aj.ii. 4a. 
each ; at what price must he sell each of the others to gain Aj.23 
by the bat gam ? 

151 . When the divisor is a compound quantity of the same 
kind as the dividend. 

Rule Reduce the dividend and the divisor to the same 
denomination, and thew proceed as in Simple Division. > 

Ex. I. Divide Aj. 1 1 3. 14*2. (>p. byA.9.12. loa. 6p. j 

Aj.113. 14^. 6A“2 t87c^. ; Aji2. loa. tp.—24^op. 
the quotient required=2i870+2430;^9^ Ans, 

Ex. 2. How many cricket Imlls each worth jj. 7 \d. can I buy 
with ;£i 34. 14J. 4i^. ? ^ ; 

•^£134- X 4 J* 4i^-^^^933oq* 'f 5 ^- 7id.^^og.. 

’ the numbet^^rf balls* 129330^ 2Sto= 479. Ans. 
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Examples XXXI. 

1. Divide : ^ 

(1) A*s.j 7S. by AV.i. 12/7 ; 7x^854. 2a. 8/. by 7 lV.2o. 13^. 4/^. 

(2) /iV.438. ya. hy RsCi. ^a. Sp. ; /\’x.4oi2. 2^7. by /\’s‘.25. 1177, 6p. 

(3) £28. 2S. (-id. ])y I2J. 67/. , ;£iso. 7s. 57/ by 6 j. 3S77. 

( 4 ) £286. 3J 2d. hy £1. 119. i\d ; 2i44* ^3^- ni^. by 9J. 11J7?'. 

(5) /\’.9.2283T. I77. (ip by7\*j66 2a. lop ; ^4808. 14J. by £7 8s. 57/. 

(6) A\9.200I57. 877 10/ by 7v’.s 576. 137/ 2p ; £\i\ 4^. 4I7/. by 10s. 7\d. 

2. How often IS 

(O 7vV 760 6/7 8p contained in A*9 6843 i2(7. ^ 

(2) ^’.93. 1277. 10/ /v’92771 1177. (ip ? 

(3) Rs2. 1577. ^p. . . . . 7v’i.2366 1077. 8p ? 

( 4 ) £3^‘ 7 ;^- Z7‘/>i. 7*^. 6!7/. .? 

( 5 ) ;£2579- OJ- o\d ;£399745 9‘f- 87 ^'^- ? 

3. Find the ciuotient and the renuunder in the division of : — 

(1) Rs.C)Ci07. 1577. \op b) /v’926 577. 2p 

(2) 7 v'j.i 225 ttj. 9/ by A’9 55 1077. 8p. 

(3) £^^8. 139 87/. by^r. 8s. 6d. 

{4) £339- Mf- 7 '^ 7l)y;^4 Ilf 9i'7- 

4 How many dollars woilli 4.9. i]d. each mnst be given in 
exchange for ^235 ros 97/. 

5 To how many j)ersons may AT 607. J2a be distributed 
giving AT. 46. 1277 each^ 

6. IIow manv lials eadi costing ;£i. 2^. ^id. can be bought 
for ;£i 34. 17s. 3^^ 

7. How mail'’ cows at Rs 108. 12a. each can I buy with the 
proceeds of selling 87 horses at Rs 1151 477. each ? 

8. How many days must a labourer work at 2s iJtA a day 
to earn ;f5T ? 

9. T buy a number of books at 2s. g^d. each and sell them 
at 3.9. -37/. each If I thereby make a profit of £2 4^., how many 
books must I buy ? 

10. I buy 60 gallons of wine at £i. 3^ a gallon and £t. jos 
is gained by selling it at £u 2s. 6d. a gallon. How much water 
is added ? 

11. MEASURES OF WEIGHT. 

152. Indian Bazar Weight. 

4 Sikis rnMe i Tola 

5 Sikis n * Kancha 
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4 Kane has oi 5 Tolas make i Chhatak (rA) 

4 Chhataks » • ^ • 

4 Poas or 16 Chhataks „ i Seer (sr ) 

* 5 Seeis „ I Pasan 

8 Pasari*- or 40 Seeis „ i Maund (md) 

The weijfht of a lupee is ciUtd \ tola A seci —80 tolas 
49 Bazai m lands— 55 Factory maunds 


Bombay Loc vt Wiioht 
4 Dhans maki 1 Ritika 

8 Ratikas , i Masha 

4 Mash IS „ I lank 

72 Tanks „ i Scei 

40 Seers „ i Maund 

20 Maunds „ i Kindi 


MvDRAS I OCAI WlIGHT 
180 Gums mike i Tola 
3 lolis „ I Palam 

8 P il ims „ I Seer 

1) Sfers „ I Vis 

8 Vij „ I Maund 

20 M lunds „ I Kandi 


49 Bazai maunds— 144 Bombay maunds 175 Ba/ar maunds = 
576 Madras maunds 25 Bombay maunds -=-28 Madras maunds 


' 153* English Standard Weight (Aioirdupot^) 

16 Diams (dr) make i Ounce (07) 

16 Ounces „ i Pound (lb ) 

28 Pounds „ I Qu liter (qi) 

4 Quarters or 112 ibs „ i Hundied i^eight (cwt ) 

20 Hundicd weights „ i Ion 

I Stone— 14 lbs , I f ental= loolbs 


K stone of butcheiS meat=Slbs 


A sack of Coal 
\ band of Gunpowder 
A pack of wool 
A Firkm of Butter 
A Great Pound of Silk 


= 2 cwt 
= loofbs 
— 24olbb 
= 56 lt)s 

, *. VUiaVL ^^24 07 I A a. 

ound (Avoirdupois) =7000 grains (Tioylr 7 Bazar 
■ "BWh ba^"^ (Avoir ) , 1 
> maund •« 25 lbs (Avon ) , 3 baetoiy maunds =2cwt , 35 seers 
(Avoir) 


A saik of flom 
A b in el of „ 

A pcik of „ 

A quai tern loaf 
A pocket of Hops 
Two 1 odder^of Lead 


Appjij 
tsySSSs 


*280 lbs 
= 196 lbs 
3 14 tbs 
3 4 lbs 
3 1 68 lbs. 
= 39 cwt 

maunds 
Madras 
= 72 lbs. 


The Jeweller’s Tables. 


INDIAK JbWEILI<r’s WbIGHI 
4 Dhans make 1 Rati(m.) 

6 Katis ,, I Anna (a ) 

8 Ratis ,, 1 Masha {ma ) 


Engti&h Troy Weight. 

24 Gram<» (gr ) make 1 Penny weight 


20 Penny weights „ 
12 Ounces or\ 

5760 grains / 


(dwt ) 

I Ounce (oz Tr. ) 
1 Pound (lb Tr.) 


1 Tola«ti8ogrs ; i Bazur maund asioolbs Troy; i pound 
«32 to}as ; a yrs. ii^ighmg diamonds ) 

jewels and precious stones are weighed by the 
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Measune^ of Weight for Medicines. 


Bengal PHVbiciANS* Weight. 
4 Dhans make i Rail 
lo Ratis „ 1 Masha 

8 Mashas „ i Tola 


English Apothecaries' Weight. 
20 (jiains make i Scruple 0 ) 

3 Scruples „ i Dram (d) 

8 Drams „ I Ounce (f) 

12 Ounces „ i Pound (lb.) 


[The Apothecaries* weight is now out of use, except in selling 
drugs by retail]. 

I44tbs. (.•\voir.)= i75U»s. (Troy or Apoth.) ; i lb. (Troy or Apoth.) 
= 5760 grains; i tb. (A\oir.) = 7ooo grs. Troy ; i tt>. (Avoir.) + the 
weight of a d<juble-pice (2CX) grs ) = half-a-secr. 


Note. The term ‘carat' applied to gold has a relative meaning 
only ; any quantity of pure gold, or of gold alloyed wi^ sbmeipther 
metal, being supposed to lie cliMckd into 24 cc|ual partsv&Hcd carats; 
if the gold be pure, it is said to be 24 nne'Tu "2 2 parts be pujjp 

gold and 2 parts alloy, it is said to l^c 22 carats fine. \jF 

i^fine ; Jewel ler^s gold fine. 


• Ex\ j. Reduce i4ci\l. 341 s. 24lbs. to ouma, and 32250 kanchas 
to fnaunds. 


(i) cwt. qrs. lbs. 
14 3 24 

4 

59 qrs, 

28 

1676 lbs. 

16 

26816 oz, Ans> 


4)32250 kan. 

16) 8062 ch 2 kan. 

4 ,o r~ 5 o >3 sr 14 ch. 

12 md 23 sr. 

the result = 12 mds. 23 sr. 14 ch. 2 kan. 


Ex* 2, Reduce 425095 grs. of gold to lbs. &c., and iika. I3ixids. 
3 vis 5 p^lams 2 tolas to tolas (Mad.). 

(I) (2) 

[4)435 091? grs. 

[6 )10627 3.. ,3 


24 


2,0 ) 17712 dwts. l} 

12) 885 OZ...12 dwts. 

■73 lbs.... 9 oz. 


7 grs. 


ka. md. vis pa. tolas, 
n 13 3 5 58 

20 

233 mds. 

__8 
1867 VIS 

40 


the result =a 73fhs. Q oz. t2dwts. ^^^^3 palams < 
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Examples XXXII. 

( Indian ]ias.ar and Avoirdupois Weights) 

1 . Reduce (i) to kanchas and (ii) to tolas • — 

(1) 2omds. I3sr. 7rh ; i2mds. 15 sr locli. ;75mds 32 sr 15 ch. 

(2) 46mds. 25 sr 12 ch ; 25 mds. ; 45 mds 12 sr. 8 ch. 

2 . Reduce to kanchas : — 

(1) 30 mds 27 sr. 12 ch. 2 kan ; 45 mds. 30 si 8(h. i kan. 

(2) 210 mds. 1 5 sr. 2 ch. 3 Van. , 220 mds. 1 7 sr 3 kan 

3. Reduce to maunds^ &^c . . — 

4123000 kan. ; 30205676 kan ; 15025276 tolas ; 4876235 poas ; 
4320578 ch. ; 4362508 tolas ; 782504 poas 

4. Reduce \.o tola^ : — 

2mds. 5 VIS 4sr. ; 5kan. 15 mds. 4 vis ; 8kan. i4mds. 7 vis 5palams. 

5. Reduce to dhans . — 

2 mds. 14 sr. 57 ta ; 8 kan. 16 mds. 25 sr. 55 ta 3 m. ; 10 kan. 
JO mds. ; 39 sr. iC ta. 3 in. 2 rat. 

6 . Reduce 156728306 tolas to kandis ; 460879025 dhans to 
kandis; 786250 tanks to kandis, 4586 seers to kandts, 

7. Reduce : — 

(1) newt. 2qrs. i7]t)s. 150/. to ounces j cwi. 1 3 flbs. to 

(2) 6 tons 5 St. to ounces . 4 tons 1 5 cwt. 2 qrs. 1 2 tbs. to pounds, 
8< Reduce to drams • — 

(1) 2 tons 10 cwt, T qr. 2 lbs. 3 oz. 3 drs ; 3 tons 14 cwt. 3 qrs. 

25 it)s. 1 1 07 . 9 dis. ; 3 tons 3 qrs. 3 oz. ; 27 lbs. 

(2) 8st. nibs. 9drs. ; 16 lbs. 1207. 13 drs. ; 18 cwt 73 lbs. 9 drs. 

9. Reduce to fom^ cwt.^ : — 

(1) 87654 lbs. ; 378539 oz, ; 1693539 drs. ; 65437 drs. 

(2) 2345820 drs. ; lOoSoot oz. ; 237023 oz. ; 59653007 st. 

(3) 21633 ttis. ; 17739^5530^- ; 5390054 drs. ; 713^9416 drs. 

10 . Add together ; — 


mds. 

sr. 

ch. 

(2) mds 

sr. 

ch. 

kan. 

(3) mds. 

sr. 

ch. 

kan. 

25 

10 

5 

65 

10 

10 

2 

115 

30 

7 

I 

no 

12 

3 

72 

15 

8 

2 

202 

27 

10 

2 

”5 

20 

12 

102 

14 

10 

3 

323 

15 

12 

3 

97 

27 

15 

125 

30 

13 

2 

222 

9 

5 

2 

102 

15 

_Jl 

207 

32 

IS 

1 

313 

32 

14 

3 


tons 

cwt. 

qr.s. 

lbs. 

oz. 

(S) 

cwt. 

qrs. 

lbs. 

07, 

(6) tons 

cwt. 

qrs. 

lbs. 

16 

0 

3 

5 

15 


32 

2 

15 

12 

32 

12 

2 

25 

8 

16 

0 

0 

14 


47 

0 

25 

7 

18 

IS 

0 

20 

28* 

8 

1 

27 

6 


5 

3 

17 

10 

23 

10 

1 

16 

210 

6 

3 

14 

n 


23 

1 

19 

15 

14 

18 

1 

27 

117 

17 

0 

ig 

12 


t 

2 

10 

8 

25 

4 

0 

3 

412 • 

■15 

3 

18 

_L3 


9 

_3^ 

0 

J4 

35 

12 

2 

19 
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11 . Perform the*operatioi^of subtraction in the following ; — 

^i[) mds. sr. ch. (2) mds. sr. ch. kan. (3) mds. sr. ch. kan. 

530 10 12 672 12 10 o 427 10 '10 I 

396 27 15 127 24 14 3 212 25 14 3 

(4) cwt. qrs. Ib-s. (5) tons cwt. qrs. lbs. (6) cwt. qis. lbs. oz. * 

47 o 12 75 7 I 16 112 2 23 8 

32 3 22 41 14 2 1 9 59 o 27 IQ 

12 . Multiply : — 

(1) no mdb 20 sr. 12 ch. separately by 24, 36 and 72. 

(2) 225 mds. 22 sr. 13 ch. 2 kan 144, 126 and 360. 

(3) 20 tons 3 qrs. 12 lbs. 132 and 143 

(4) 25 tons 18 cwt. 2 qrs. 15 tbs 144 and 1728. 

(5) 8 tons 87 lbs. 13 drs . . . 18, 29, 47 and 133. 

13 * Divide : — 

(1) 252 mds. 10 sr. 12 ch. separately by 63 and 84. 

(2) 1230 mds. 22 sr. 15 ch. 112 and 336. 

•(3) 3125 mds. 10 sr 10 ch 2 kan 167 and 4008. 

(4) 48tons i7cwt 3qrs. 27lbs i oz 9, 17 and 500. 

<5) 30 tons 15 cwt. 2 qrs. 15 lbs 144 and 864. 

<6) 1061 cwt. 2 qrs. by 37 cwt 3 qrs 18 lbs ; 89 cwt. 22lbs. by 3cwt. 

iqr. 61 bs. ;404mds. 35sr. 2ch. 2kan by 23mds. 32sr. loch. 2kan. 

U, If 41 cwt. cost £s^ a cwt. ? 

15 . A chest of tea weighing icwt. iqr. islbs. cost £22. 8j. loi^/. ; 
what is the cost of i lb ? 

16 . At a school feast the children on the average site 9 oz. of 
cake a piece, and 84 lbs. 6 oz. of cake were eaten ; how many children 
were there in the school ? 

(Indian Jewcller^s and Troy Weights,) 

1 . Reduce to dhans : — 

25 tolas 10 n\. 4 r. 3 dh. ; 150 tolas 14a. 5 r. ; 162 tolas 13a. 3 r. 2 dh. 

2 . Reduce to tolas 

56430 dhans ; 53426 ratis ; 37484 dhans ; 32458 ratis* 

3. Reduce to grains . — 

(1) I2fts. 10 oz. i5dwts i4grs. ; I5lbs. ii oz. 17 grs. ; 9 ft»s, iSdwts. 

(2) 16 lbs. Troy ; 9 oz. 17 dwts. 22 ; 165 oz. 280 grs.^ 

i, Rednct to Ids.,, etc, (Troy): — ^ ^ 

13600 grs. ; 146330 grs, ; 400903 dwts. ; 6739 Oz. ; 8735^1 grij 
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5 . Add together:-- 


(I) 

tolas 

m. 

r. 

dh. 

(2) tolas 

a. * 

^ r. 

dh. 

’(3) lbs. 

oz. 

dwts. 

grs. 


45 

10 

7 

3 

47 

10 

3 

2 

64 

II 

16 

14 


63 

8 

6 

2 

52 

9 

7 

I 

21 

lO 

12 

13 


58 

9 

5 

I 

65 

8 

5 

3 

2 

0 

I 

16 


62 

II 

7 

3 

77 

13 

4 

0 

12 

10 

0 

18 


39 

8 

4 

2 

82 

14 

5 

3 

24 

II 

12 

0 


112 

6 

3 

1 

75 

12 

4 

2 

14 

1 

0 

I 


6. Perform the operation of \ 

subtraction 

in the following . — 


(0 

tolas 

m. 

r. 

dh. 

(2) tolas 

a. 

r. 

dh. 

(3) lbs. 

oz. 

dwts. 

grs. 


530 

8 

4 

2 

579 

II 

3 

2 

81 

10 

9 

18 


327 

12 

6 

3 

380 

14 

5 

_3 

14 

II 

12 

21 

( 4 ) 

lbs. 

oz. dwts. grs. 

(5) tbs. o/. dwts 

.grs. 

(6) tolas , 

a. r. 

dh. 


225 

8 

14 

15 

13 0 

7 

18 

467 

10 3 

0 


167 

II 

18 

19 

1 1 11 

[ 

15 

.13 

279 

L 3 .5 

2 


7 . Multiply ; 

: — 










(1) 1 15 tolas 7 m. 5 r. I dh. separately by 72 and 80. 

(2) 210 tolas 10 a. 2 r. 2 dh 132 and 143. 

(3) 22 lbs. 7 oz. 12 dwts. 20 grs 64 and 96. 

(4) 83 lbs. 17 dwts. 5 grs. 26, 131 and 257. 

& Divide : — 

(1) 1125 tolas 8 m. 6 r. 3 dh. separately by 132 and 144. 

(2) 1020 tolas 12 a. 4 r. 2 dh 172 and 516 

(3) 606 lbs. 40Z. 15 dwts. 20 grs 131 and 300. 

(4) no lbs. 10 oz. 14 dwts, 16 grs 136 and 272. 

(5) 2025 lbs. 2 oz. 18 dwts. 8 grs. by 5 lbs. 6 oz. 280 grs. 

9 . If 28 lbs. 9 oz. of gold be worth £1343. 6 s, w'hat is 
the worth of 1 ounce ? 

10 . A certain number of forks, each weighing 3 07. 5 dwts. and 
double that number of spoons, each weighing 3 oz. 10 dwts. are 
made out of 10 bars of silver, each weighing 3 lbs. 3 oz. ; find the 
number of spoons. 

{Native Physiciat^s and Apothecaries Weights,) 

1 . Reduce to dhans : — 

25 tolas 6 m. 8 r. 3 dh.; 32 tolas 5 m. 9 r. 2 dh.; 8 tolas 7 m. $ r. 2 dh. 

2 . Reduce to tolas : — 

1224 ratis ; 13200 dhans ; 426507 dhans ; 2406 ratis. 

3 . Reduce to grains 

3 ibs. 55 19 gni- ; 2 tbs. 4 dn. 2 scr. ; 18 lbs. 2 oz. 4 drs. 2 scr. 12 grs. 
ileduce to pounds^ Ac, 

270083 grs. ; 269843 ; 93200 grs. ; 51960 grs.; 17599 grs. 
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5 . Add together 

(i) tolas m. r. dh. (2) oz cfrs. scrs. grs 

25 7 8 3 II 4 2 n 

32 5 7 2 10 3 o 4 

49 7 5 2 16 o I 14 

55 3 6 I 10 o I 16 

60653 622 18 

79 4 6 2 14 5 I Q 

6 . Perform the operation of subtraction in the following : — 

(i) tolas m. r. dh. (2) lbs oz. drs. scrs. grs. (3) lbs. 5 3^ 
125 6 3 o 28 7 I 2 4 75 7 3 o 

58_ 7 6 2 12 8 2 T 12 49 ^ “ 

7 . Multiply : — 

(1) 32 tolas 6 m. 8 r. 3 dh. scpaiately by 132 and 143. 

(2) 45 tbs. 7 oz. 3 drs. 2 scrs. 8 grs 16 and 64. 

(3) 7 ibs. 63 I4gvs. 53, 71 and 2500. 

8 . Divide : — 

(i; O5 tolas 7 m. 6 r. 2 dh. separately by 72 and 81. 

(2) 120 lbs. 9 oz. 5 drs. 2 scis. 12 grs 120 and 132. 

(3) 270 lbs. 5? 63 2 scrs. 4^’ 53 

(4) 7 lbs. by 2 3 2 3 and 1234 lbs. 68 3 by 44 tbs. 23 3. 

9 . How many pills, each containing 63 2 grs. can be made out 

of 2 lbs. iij 63 of rhubaib? 

154 . To convert from one system of weights into another, 

(1) To convert Indian weight into Troy, multiply the weight in* 
tolas by 3 and divide by 8 ; the result will be the weight in oz, Troy. 
Or multiply the weight m tolas by 180 ; the result will be the weight 
in grains Troy. 

Conversely, to convert Troy weight into Indian weight, multiply 
the weight in oz, Troy by 8 and divide by 3 ; the result wmII be the 
weight in tolas. Or divide the weight iu grs. Troy by 180 ; the 
result will be the weight in tolas, 

(2) To convert Indian weight into Avoir., multiply the weight 
in chhataks by 9 and divide by 70 ; the result will be the weight in 
tbs. Avoir. Or multiply the weight in seers by 72 and divide by 
35 ; th6 result will be the weight in lbs. Avoir. Or multiply the 
weight in maunds by 36 and divide by 49 ; the result will be the 
weight in cwts. Avoir. 

Conversely, to convcit Avoir, weight into Indian weight, multiply 
the weight in lbs. Avoir. b> 70 and divide by 9 ; the result will be the 
weight m chhataks. Or multiply the weight m lbs. Avoir, by 35 
divide by 72 ; the result will be the wei|ht in seers. Or nudtiply the 
weight in cwts. by 49 and divide by 36 ; the result will be tbe weight 
in maunds, ^ 


(3) Ihs. 5 3 3 grs. 
15 3 5 I *7 

t8 10 6 2 5 

20 9 1 2 12 

25 7 3 o 18 

36 5 4 I 14 

26 8 6 2 T 5 
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(3) To con\ert lbs Avoir, into 'I^roy, multi^^ly the weight in tbs. 
Avon by 7000 ; the result will be the weight in grains Troy. 
Conversely, to convert Troy weight into Avoir, multiply the weight 
in tbs. 'J’roy by 144 and divide by *75 , the lesult will be the weight 
in lbs Avon. 

(4) As the weight in grains of both A])otli and I'roy weights is 
the same, therefoie the one may be taken for the other. 

E r. / Convert y t wt. 3 qrs 6 lbs into Indian weight. 

9 cwt. 3 qrs. 6 lbs. - 1098 lbs. = 1098 x 70 — 9 ch =8540 ch. 

= i3mds. 13 sr 12 ch Ans. 

Ex. 2. Convert 6 mds 26 sr 14 ch. into nvt ^ etc. (Avoir.) 

6 inds. 26 sr i4ch. — 427och =4270x9 -70 lbs. (Avoir). 

*^549 — 4 ( wt. 3 qrs 1 7 tbs. A ns. 

Ex. j. Reduce i cwt. 2 tbs. tAvoir.) to Troy weight. 

J cwt. 2 Itis. = 114 tbs. = I r 4 X 7000 g 1 s. T roy = 798000 grs. 

-- 138 tt>b 6 Oii 10 dwts . Ans. 

Examples XXXIII. 

1 . Reduce to tolas * - 

j 440 grs. ; 7 lbs 70JJ. i7dwts 12 grs. ; i6 'i)>b 60/ ; 20/. 5 dwts. 

2 . Reduce \.q grains (Troy) *— 

(1) 16 sr. 8ch. ; 25 sr. 14 ch. 3 tolas ; i nul 5 sr. i4ch. ; 4 vis 

1 5 palams 2 tolas. 

(2) 8 tons 8 cwt. 98 tbs 3045 gis. ; 425 tons 19 cwt. 100 tbs. 
150^ 200 grs. ; I cwt. 1 qi 25 ibs. 

3. Reduce 20 ibs. Avoir, to Troy weight \ 16 dwts. to Apoth. 
weight ; 5 drs. Apoth. to Troy weight ; 525 lbs. Troy to nids.^ sr., &^c. 

4 . Reduce 96 tolas to o^. Troy ; 37400157 grains Troy to 
(Madras) mds., vis, &*c. ; 309432159 ibs. Avoir, to mds,, sr., &*c. 

6. Reduce to maunds, si , &^c. • — 

14 cwt. j qr. 24 lbs ; 10 cw^t. 3qrs. 20 ibs. ; 3 tons 12 cwt. i qr. 
8 lbs. ; 3 tons 19 cwt. 8 lt)s. ; 4 cwa. 3 qrs. 8 Itis. 

6. Reduce to tons, cwt., &^c. , — 

7 mds. ; 15 mds, 38 sr 12 ch. ; qmds. 7sr. 8ch. ; 10 mds. 20sr. ; 
53 mds. 15 sr. ; 21 mds. 35 sr. 

7. Reduce ii37lbs. 60/.. Troy to Avoir,; 2 cwt. 3 qrs. lylbs. 
and 5 cwt. 18 tbs. 140Z. to Troy weight. 

8. Convert 6 tons 10 cwt. 65 lbs. into Madras maunds ; 8 tons 

2 cwt. 9 ibs into Bombay t^aunds ; 368 Bombay maunds and 140 
Madras maunds into tons, ewi^ &’c. 

ft How' many 2 fbs. packets of tea can be made from a chest 
weighing y cwt 3 qrs. 16 ibs. ? 
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10 . Each ton of <Jre obtained from a gold mine yields on an 
average 2 oz. i dwt 15 grs. of fine gold. How much fine g9ld will 
be obtained from 293 tons ? 

11 . How many coins each weighing 1 oz. 8 dwt. can be made 
of 770 lbs. of metal ? 

12 . A truck IS loaded with 120 sacks ; each sack w'eighs 7 sr. 
10 ch., and contains 84 seers of gram. What is the weight of the 
whole in maunds and seers 

13 How many pounds Avoir arc equal to 175 ibs. Troy ? 

14 Multiply 88 ka. 12 mds 16 sr (Hombay) separately by 
99, 66 and 144 ; and 4ka 5 mds. 15 sr by 3268. 

15. A tram consists of 29 trucks of equal weight ; 9 of them 
weigh S3 tons 1 cwt. i qr. 3 lbs What do the rest of them weigh } 

16 . Convert 2 qrs 16 lbs into seers^ 10 cwt i qr. 13 ibs. into 
maunds^ and 15 tbs 2 oz. 5 dwts. 2ogrs. into ibs. Avoir 

17. Express 576 lbs. Avoir, as His Troy^ 58 lbs. 4 02 7 'roy 
as lbs. Avoir ^ and 16 dwts. i6grs. m Apoth-wei\i^ht* 

18 . Reduce 9720 grs. Troy to tolas and find how many lbs. are 

there m 12288 tolas ^ ^ 

19. How many times is a weight of 6 tons 7 cwt 27 lbs. 5 02. 
contained in 159 tons i cwt. 10 lbs. 130Z. ? 

20 What IS the whole weight of 217 w*iggon loads, each 
containing 3 tons 13 cwt. 3 qrs I3lbs ^ 

21 . 797 tons 19 cwt. 2 qrs 14 tbs. is divided among a certain 

number of people, so that each receives 5 tons 3 cwt. 2 qrs. 1 5 lbs. 
How many of them were there ^ 

22. 84 poor men have distributed equally among them 252 mds. 
10 sr. 12 ch. of rice ; what share will each receive ? 

23 - If 5 ka. 15 mds. 30 sr. of certain article can be bought 
for a rupee, what quantity can be bought for 2384 rupees ? 

24 . 21 tons 3 cwt. I qr. 17 lbs. 5 oz. 8 drs of rice are to be 

packed in bags of equal size How many bags will be required 
if each hold 24 Ibs. 6 oz. 8 drs. ? 

25 . Reduce 2457600 dhans to maunds, 

26 . Multiply 109 ka. 13 mds. 6 sr. (Madras) separately by 72, 
35 and 750 ; and 5 ka. 15 mds. 30 sr. by 4503. 

27. Divide : — 

(1) 6 mds. 6sr. 27 ta. (Bombay) by 73. 

(2) 31 1 ka. 10 mds. 36 sr. 4 palafhs (Madras) by 503. * 

28 . Divide 64 ka. 7 mds. 12 sr. by 15 mds. 13 sr. (Madras). 

29 . Divide 160 ka. 10 mds. 39 sr. by 15 mds. 3 sr. (Bombay). 
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30 . If standaid gold contained 12 parts* of puie gold to i pait 
of copper, and 247 or. Troy were coined into 960 sotereigns ; what 
would be the weight of pure gold in a soveieign 

31 . How many bais of go^d e.uh weighing 50/13 dwtb 21 grs 
can be made out of a Kir weighing 88 lbs. 80/ 14 dwts 1 5 grs. ? 

* 32 . Kind the weight of 73 non bars, each weighing 17 cwt 

2 qrs 19 tbs. 5 0/ 

33 How many bais of non each weighing 11 tbs 10 oz ii drs 
must be taken to make up a weight oi 4 tons 8 rwl. 3 Itis 60/. 15 dis '' 

34 . Express in 7 roj/ wetj^ht the weight of a sihei dish weighing 

3 SI. 2 poas, and of 6 sciuples of soda 

35. Which IS the heaviei, a pound of gold 01 a pound of 
feathers ? and by how much ^ 


HI. MEASURES OF LENGTH. 


155 . 


Indian Lineal Measure. 


3 Yabs 

4 Angulis 

3 Mushtis 

2 Highats or 24 angulis 

4 Hclths 

2000 Dandas or 8000 hilths 
4 Kios 


make 


Anguh 

Mushti 


Ihghat 

i Cubit 


Hath 01 
Danda 01 Dhanu 
Kios or kos 
Yo jan 


156 . 




English Lineal Measure. 


3 Barley-corns (in length) make 

12 Inches „ 

3 F'eet „ 

Si Yards „ 

40 Poles, or 220 yds. „ 

8 Furlongs, 01 1760 yds „ 

3 Miles „ 


Inch {in o! i ) 
Foot ( ft) 
Yard {yd) 
Rod, Pole {fo ) 
huilong ( /izr ^ 
Mile (mz ") 
League {tea ) 


01 Peich- 


1 yar(}=s2 cubits ; i Ilahi Gaj (N -W P )=33in ; i Kros=40ooyds , 
I Karam (Madras) *-3 cubits ; i Katin (Boniba> '=94ft ; i half-\ard 
««■ 1 ft 6 m 


Cloth Measure. 


In Beno\]u. 

3 Anguhs make 1 Girah 

8 Gtrahs „ i Hath 

a Hathsor i6girahs„ i Gaj 
‘ In Bombay. • 

2 Angulis make 1 Tasu 

44 Tasus „ 1 Gaj 


2i Inches 
4 Nails 

4 Quarters 
3 Quarters 

5 Quarters 

6 Quartets 


EN(,LISH. 
make 1 Nail («/) 

„ I Quarter (^r) 

j, I Yaid 

„ I Flemish ell 

1 English ell 
„ I French ell 
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I Nail = I (iirah ; i Bombay gaj (cloth-measure) = 27 in.; 
5 Bengal gaj« 36 in. = I yard. • 


Land Measure. 


In Ben(;al. 

4 Haths make r Katha 

20 Kathas „ i Bigha 

Haths „ I Rasi 


English. 

25 Links make i Pole or 
100 Links „ 1 Chain 

10 Chains „ i F'urlong 


Rod 


In the N.-W.P., 3 Ilahi Gaj = i Bans or Ganteh and 20 Bans=: i Jarib. 


The following measures arc sometimes used >- 
I Inch=72 po.nts= 12 lines ; i Palm =*3 in. ; i Hand = 4 in. (for 
measuring horses) ; i Sp«in = 9 in. ; i Cubit = i8 in. ; i Pace = 2ift, 
(military) = 5 ft. (geometrical); 1 Fathom = 6 ft. ; 1 Cablets length 
= 120 fathoms; i Rnot (nautical) = 6080 ft. ; i Degtee of Latitude 
= 60 Knots ; i Chain = 4 poles = 22 yds ; 80 Chains s=i mile. 


157 To reduce poles to yards, we have to multiply by 5^^ ; but 
since 5i yds is ii half-yards, we multiply the poles by ri, and divide 
the product by 2. In the converse operation, to divide by 5J*, we 
multiply the yards by 2, and divide the product by ii. The re- 
mainder in each case is half-yaid, and note that i half-yd. is ft. 
— 1 ft. 6 in Also, in reducing miles and furlongs to yards, multiply 
by '1760 and 220 respectively, unless prevented by the form of the 
<juestion. To reduce yards to miles, divide by 1760, 

Note. I half-yd. = 1 ft 6 m. Also i po. = 5 yds. i ft. 6 in. 

Rx. 7. Reduce 9 irn. 4 fur. 23 po. 4 yds. 2 ft. 9 in. to inches, 
mi fur. po. yds. ft. m. 


Q 4 23 4 2 

% 

76 fur. 

40 

3063 po. 

1 1 

2)33693 half-yds. 

16840 yds.+ i half-yd. 


9 

or 16846 yd.s. i ft. 6 in. 

4 yds. 2 ft. 9 in. 

16851yds. rft. 3 in. 

3 

S0554 ft. 

12 

606651 in. Aik, 


Ex. 2 Reduce 3126749 inches to iniles^ 6 r»c. 

12) 3126749 in ^ 

3 ) 260562 ft... 5 in. the result 

86854 yds. = 49 nii* 2fur. 31 po. yhalf-yds. 5m. 

2 = 49 mi. ^2fur. 31 po- 3 yds, i fi|^ in . 

ii) 173708 half-yards. ^ 

40) 1 5791 po. . .7 half-yds. [for 7 half-yds. - 3iyds.*ft 3yds. 1 ft. ftin.) 
8 ) 394 fur...3ipo. 

49 mi. ..2 fur. 
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Examples XXXIV. 

f f 

1 . Reduce fi) to haths or mints and (li) to an^^ulis : — 

15 kros 1008 dandas ; 6 yo)an 2 kros 1780 dandas ; 20 bi. 

4 kat ; 25 bi 15 kat j dibits ; 10 kros 875 dandas 3 haths 

2 . Reduc e to : — 

342 5<) anjfulis ; 04605 g^irahs ; 420367 angulis ; 7035 girahs. 

3. Reduce to inches — 

(i; 3 fur. 135 yds. 4 in ; 5 mi 200 yds. 3 in. ; 512 yds 2 ft. 9 in ;4 lea 

(2) 2 mi 7 fur 1 5 po I yd i ft. 6 in ; 1 3 Ica. r mi. 4 fur 37 po. i ft 8 in 

(3) 31 mi. 4 fur 1 15 yds 1 ft. 8 in. ; 25 mi 6 fur 17 po. 4 yds. 3 m. 

(4) 25 mi. 459 yds. 31 in ; 25 fur 39 po. 3 yds. 2 ft. 8 in. 

4 Reduce 7 mi 5 fur. 32 po 4 yds lo yani ^ ; 2 lea. 2 mi 7 fur. to 
yards \ 5 mi 3 fur 208 yds. i ft. to feet , 15 mi. 5 fur. 31 po to poles, 
5. Reduce to . — 

fO 57383 ; 1847638 ft ; 268543 in. ; 304935 ^ ; 53628 ft 

(2) 1081080 in ; 231031 yds ; 51790010 ; 36090 ft ; >000000 in. 

6 Reduce 183810 ft. to leagues ; 152017634 in to vnles 

7. Reduce — 

(i) 20 yds. 3 qrs i nl. to natls, (2) 5 miles to fathovis. 

(3) 35 4 to nails (4) 16 ells i qr 3 nls i in. Xoin, 

(5) 500 fathoms to (6} 5 furlongs to fathoms. 

(7) 35 kros to (3) 5 miles to links. 

(9) 1 gaj I hath i girah to angulu (10) 16 haths 9 in. to /eel 

8. Reduce • — 

(i) 2897 in of cloth to yard^ (2) 567912 cubits to b/ff/ias, 

(3) 201494 jabs to dandas. (4) 74310 lasu to gaj.^ 

(5) 25 kros to miles Rnd yards. (8) 76 miles to kros and haths 

(7) i kros 1999 dandas 1 gaj i hath 7 girahs 2 angulis to angulis 

9 Add together — 


(1) ycis 

ft 

in. 


(2) po yds. ft. in. 

{3^ mi fur. 

po. 

yds. 

22 

2 

7 


7 

3 > 11 

U 

3 

17 

24 

54 

1 

9 


12 

2i 2 4 

23 

5 

33 

4 

67 

2 

10 


9 

407 

37 

I 

24 

5 

85 

0 

II 


2 

3 i I 9 

43 

7 

3 r 

It 

9^ 

1 

_3 


10 

I 2 8 

75 

6 

36 

-li 

(4) mi. 

po. 

yds. 

in 

'(5) yds. 

qrs nls. 

( 6 ) ells 

qrs. 

nls. 

3 

84 

" 24 

7 

25 

3 2 

35 


2 

3 

12 

H 3 

0 

9 


0 3 

42 


4 

5 

6 

0 

44 

IT 

54 

I I 

37 


2 

2 


44 

3 

8 

49 

2 3 

25 


4 

3 



MEASURES OF SURJACE 


III 


10. Perform tlie operation of subtraction in the following : - 

(i) mi. fur. po. (2) far. po. ydst (3) mi. po. yds. (4) yds. qrs. nls. 
24 07 6 37 4 600 18 20 

U ..3 3 37 2j _ 8 .__ 3._3 

11. Multiply 

(1) 5 fur. 78 yds. 2 ft. 7 in. by 56 ; 42 yds 2 qrs. 2 nls. by 40. 

(2) 13 lea. 2 mi 6 fur 25 po. separately by 43 and 97 

(3) 25 mi 6 fur 23 po. 3 yds 2 ft 8 in 56 and 83 

(4) 20 dandas 1 hath 7 girahs 4, 5 and 12 

12. Divide - 

(1) 3179 lea. I mi 5 fur. r6 po. by 46 ; 485 yds 3 qrs. 3 nls. 2 in. by i r. 

(2) ‘'478 mi 6 fur. 19 po. 2 yds. i ft 10 in. sepaiately by 96 and 4397. 

(3) 679 mi. 7 fur 125 yds. 2 ft. 6 in . ... ii and I20 

(4) 275 dandas i gaj 4 girahs 3, 5, 10 & 12 

(5) 1027 mi I fur. 6 po by 17 mi 5 fui 27 po 

13 If 67 pieces of cloth measure 2335 yds 2 qrs 7 in., what 
is the length of 1 piece ? 

14. If a person complete a journey of 422 mi. 3 fur. 38 po. 
in 37 days ; what distance does he travel per day 

15 . Find the aggregate of 4 kios 1 gaj i ha 7 gir. ; 5 kros 
1978 dan 4 gir. ; 2 kios Tt;o dan i gaj i ha. 2 gir ; n kros 25 dan.. 
I ha. 5 gir. and 6 kros i gaj 3 gir. 

16. How many lengths each equal to 9 po. 3 yds. i ft. 3 in 
will make up i mile 6 fur. 26 po. 4 ydi>. 2 ft 9 in ? 


IV. MEASURES OF SURFACE. 


158. Land Measure in Bengal. 


20 Square cubits or Gandas make 
16 Chhataks „ 

20 Kathas „ 


I Chhatak 
i Katha 
I Bigha. 


W N.-W i>. 

20 Kachvansi make i Pi^ivansi 

10 Bisvansi ,, i Bisva 

20 Bi.svas „ I Bigha 



In Bombw. 


Square cubits make 

I Kalhi 

20 

Kathis 

r l*and 

20 

Pands ,, 

I Bigha 

6 

Bighas ,, 

I Rukeh 

20 

Kukehs ,, 

I Chahur 


In Punjab. 

9 Sarsi make r Marla 

20 Marlas ,, i Kanal 

4 Kanals ,, i Bigha 

2 Bighas ,, 1 Ghuma 

In Madras. 

144 Sq. Inches make i Sq. ft 
2400 Sq, feet „ i Ground or 
m Manai 

24 Grounds „ I Cawny 

484 Cawnies „ i Sq mile. 
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I HenKal Higha= 1600 sq. yds. ; i N.-W. P. Bigha«3025 sq. yds. ; 
1 Punjab Jbgha= 1620 sq. yds.; t Bombay* Bigha=3927 sq. yds. 
Also I ;VIadras Cdvvny=64oo sq. yds, = 4 Bengal Bighas. 


^ 9 . 


Engflish Square Measure. 


’ 144 Square Inches (s(^. in ) make 

9 Square Feet „ 

30^ S(iUrirc Yards „ 

40 Square Poles „ 

4 Roods or 4840 sq. yds. „ 

640 Acres „ 

10,000 Sq. links make i Sq. chain 
10 Sq. chains „ i Acre 


I Square Foot (sff. ft.) 

I Square Yard {sq yd.) 

I Square Pole {sq. po.) 

1 Rood iro.) 

1 Acre {ac.) 

1 Square Mile {sg. mi.) 

484 Sq. yds. make i .Sq. chain. 
100,000 Sq. links... I Acre. 


A Rod of Brickwork— 272i sq. ft. A Rod of Building = 36 sq. yds. 
A Square of Flooring, Roofing, &c. — 100 sq. ft. .A Yard of Land — 30 ac. 
A Hide of I.and= 100 ac. One sq. chain - 10,000 sq. links. 

4oac.-=i2i Bengal Bighas ; 5ac. — 8 N.-W.P. Bighas ; 8t ac. = 242 
I*unjab Bighas ; 160 ac =121 Madras Cawnies. Also i sq. mi. = 1936 
Bengal Bighas=i024 N.-W P. Bighas = 484 Madras Cawnies. 

IM* 

160 . To reduce square poles to square yards, we have to multi* 
ply by 30I ; but since 30! sq yds is 121 qi. sq. yds., we multiply 
the sq. poles by 121 and divide by 4. In the converse operation, 
to divide by 30^, we multiply the sq. yds. by 4 and divide by 12 1. 
The remainder in each case is qr.-sq. yds. and note that i qr.-sq. yd. 
is 2i sq. ft —2 sq. ft. 36 sq. in. 

Also in reducing acres and roods to sq. yards, multiply by 4840, 
and 1210 respectively, unless prevented by the form of the question. 
To reduce square yjirds to acres, divide by 4840. 

Note. I qr.-sq. yd. -=2 sq ft. 36 sq. in. ; 2 qr.-sq. yds. = 4 sq. ft. 
72 sq. in. ; 3 qr.-sq. yds. = 6 sq. ft. 108 sq. in. Also i sq. po. = 3o sq. yds. 
2 sq. ft. 37 sq. in. 


£jr. r. Reduce 3 ac. 2 ro. 23 sq. po. 10 s((. yds. 8 sq. ft. 18 sq. in. 
to sg. inches. 


3 ac. 2 ro. 23 sq. po. 10 sq. yds. 8 sq. ft. 18 sq. in. 


4 

14 ro. 

40 

583 sq. po. 
121 


17646 sq, yds. 5 sq. ft. 126 sq, in. 

9 

158819 sq. ft. 

144= 12 X 12. 


4)70543 2 2870062 sq. in. Ans. 

17635 sq. yds. + 3 qr.-sq. yds. 

"*■57635 sq. yds. 6 sq.ft^oS s»q. in. 

8 ^ 18 

17646 sq. yds. 5 sq.ft. 126 sq. in. 
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Ea, 2, Reduce ^532482 s(j. inches to acres, 
jaJ ^2)9532482 sq. in. 

79437 3-.6 ) 

9) 6619 7 sq ft. 9 1 ^ 

7355 sq. yds 2 sq ft 
4 


the result 


(ir.-sq yds 


— I ac. 2 ro. 3 sq. po.17 qr.-sq. yds 
2 sq. ft. 1 14 sq. in 


fii 

2674 6 ) , 

^ ^ ^ 1 17 qr.-sq. yds. 


[ ac. 2 ro. 3 sq. po. 4 sq. yds. 


• po. A . 

2 sq. ft. 36 sq. in. 
+2 sq. ft. 114 sq in 


4,0) 24,3 ^^1- po . 

4) ^ ro.. 3 sq. po. = lac. 210 3sq.po. 4sq. yds. 5sq. fit. 6sq. in. 
I ac...2 ro. 


Examples XXXV 

1. Reduce io pandas or sgi/are cubits : — 

5 bi, 3 kat. 6 cli. ; 45 bi. 9 kat. 7 rh. ; 25 bi. 15 kat. 4 ch. 1$ ga ; 
135 bi. ir kat. ; 425 bi. 17 kat. 13 ch. 17 ga. ; 29 bi. 17 kat. 

2. Reduce to bighas : — 

357628 ch. ; 10486 gji. ; 8326675 sq. cubits ; 4675900 ga. ; 125720 ch 

3. Reduce to kachvnnsi * — 

24 bi. 15 bisv. ^ 136 bi. 14 bisv. 17 bisvansi ; 86 bi. 7 bisv. ; 423 bi. 
10 bisv. 12 bisvansi 15 kachv 

4. Reduce to equate Inches : - 

8 sq, mi. 340 caw. ; 15 sq. mi. 2S5 raw. 12 grounds ; 25 sq. mu 375 ( aw. 
20 grounds 1452 sq ft. ; 3 caw. 13 manics 5 sq. ft. 

5. Reduce" to i^q. karam or sarsai : — 

26 ghm. I bi. ; 42 ghm. i bi 3 ka. 15 marlas ; 42 bi. 2 ka. 4 sar. 

6. Reduce to kathis * — 

163 bi. 7 pands 3 ka. ; 4 cha. io3 bi. 15 pands ; 42 bi. 112 ka. 

7. Reduce : — 

(r) 246053 kachvansi to highes (2) 34512876 kathis to bighas. 

(?>) 43276850 sq. in. to cawmes. ('4') 403207654 kathis to chahurs. 

(5) 1130692 manies to sq, miles, (6) 8740361 sq. sarsai \x> ghunitxs, ^ 

8. Reduce to sq, inches * — 

(1) 17 sq. yds. 8 so. ft. ; 3 sq. yds. 6 sq. ft. 75 sq. iti. ; 29 sq. yds. ; 

54 sq. yds. 8 sq. ft. 104 sq. in. ; 3 ro. 17 po. 3I sq. yds. 8 sq. ft 

(2) 17 ac. Id. po. ; I ac. 2 ro. 3 po. 4 sq. yds. ; 3 ra 22 po. 21 sq. yds. 

8 sq. ft. 1 16 sq. in. ; 56 ac. 2 ro. 25 po. 37 sq. yds. 5 ft 73 sq. in. 

(3) 38 ac. 2ro. 35 po. ; 324 sq. po. ; 3 sq. mi. ; 4 ac 26 po. ; ’43 ac. 

ft Reduce to acres : — ^ . 1 

(») i^53sq. po. ; 13678 sq. yds. ; 170184 sq. ft.; 8297;t.„«a. no.: 
895487 sq. yds. ; 2709437 sq. ft. 

8 
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(z) 1 23456789 scj. in. ; 9450136259 in. ; 455462764 sq. in. ; ^ 

72013512032 sq. in ; 355433005 sq. m. ‘ 

10 . * Reduce • — 

"i) 14 ac. to sq. links. (2) 1803 ac. to sq, tnilcs. 

(3) 5200000 sq yds. to sq. miles, (4) 428 sq. chains to sq. inches 

'5) 5621 sq. po. to sq, chains, (6) 535 sq. miles to btghas. 

11 . Reduce (Bengal bighas) — 

5445 bi«has to ; 25 (k> ac. to ; 9680 bi. to , 

J44ooac. to bighas ; 7260 bi. to aircs , 92360 ac. to bighas, 

12 . Reduce : 629200 Reng'al bighas to N.~ IV. P. btghas ; 9720 
liengal bighas to Punjab bighas ; 320780 Bengal bighas to Madras 
(hmaiie^ ; 768000 N.-W. P bighas to Bengal btghas and 28800000 
i^injab bighas to Bengal bighas. 


13. Add together . — 


>•) 

bi. 

ka. 

di. 

(2) sq yds 

S(l.fl. 

sq in. 

(3) ac. 

ro 

. po. 


30 

15 

10 

32 

2 

98 



29 

3 

28 


19 

17 

12 

12 

8 

120 



35 

3 

35 


25 

18 

13 

19 

7 

47 



45 

0 

25 


31 

T 2 

IS 

23 

6 

135 



17 

I 

20 


28 

8 

9 

45 

7 

85 



19 

2 

r6 

U) 

ro. ‘ 

sq po. 

sq.yds. 

(5) ac. ro. po 

sq.yds. 

> (6) 

ac. 

po. 

sepyds, 

. sq ft. ST] in. 


74 

19 

15 

35 I 23 

I 2 i 


25 

1 1 

0 

8 

23 


6 

34 

nl 

9 2 15 

274 


3 b 

39 

II 

0 

136 


17 

0 

27 i 

11 1 24 

1 1 


7 

0 

27 

6 

0 


- 3 _ 

39 

i6^ 

42 0 35 

2t 


18 

20 

23 

7 

94 


14 . 

Perform the following subtractions 

— 





'•) 

bi. 

kat. 

ch. 

(2) ac ro 

po. 


( 3 ) 

ac. 

ro. 

po. 

sq.yds 


125 

8 

9 

96 I 

19 



45 

I 

29 

25 i 


76 

12 

13 

29 3 

30 



39 


18 

27} 


15 . 

Mult'ply : 

— 









,'i) 120 bi. I4kat 10 ch. by 49 ; 125 bi. I5kat. i2ch. byi54. 

( 2 ) I 7 ac. I ro. 31 po. by 72 ; 2 ro. 27 po. 15 sq yds. 8 sq.ft, by 6 and by 10. 
' 3) 37 ac. 3 ro. 19 po. 28 sq.yds. 4 sq.ft. 163 sci.in. by 8 and by 75. 

16. Divide : — 

(1) 112 bi. i8kat. 14 ch. by 99; i539bi. I5kat. 7 ch. by 102. 

(2) 8261. i6kat. 12 ch- by 72 ; 130 ac. i ro. 28 po. by 120. 

(3) 854 ac. 3 ro. 27 po. 8 sq.yds. 8 sq.ft. 45 sq.m, by 9 and by 246. 

<4) 166 ac. 2ro. 6 po. 30 sq.yds. 5 sq.ft. by 7ac. 38 po. 17 sq.yds. 
• 1 sq.ft. ; 935 bi. 2 ch. by 55 bi. 12 ch. 

17. How many allotments each equal to 2 ro. 5 po. 13 sq.yds. 
108 sq.in. can be fondled out of 158 ac. 2 ro. 20 pa 1 
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18 . certain district contains another 95805 ac. 

How many sq. miles does the one contain more than the other ? 

V. MEASURES OF SOLIDITY. 

161. Bengal Measure of Solidity. 

13824 Cubic Angulis make 1 Cubic Cubit or C. hath. 

8 Cubic Cubits „ I Cubic yard. 

8 Cubic yards or 64 cub. cubits „ 1 Chouka. 

162. English Measure of Solidity. 

1728 Cubic Inches (ruA tn.) make i Cubic Foot (ci/A ft,) 

27 Cubic feet „ i Cubic yard {cub, yd.) 

T Cub hath== 5832 cub in. A Load of rough Timber=:4o cub. ft. 
A Load of squaied Timbei = 50 cub ft. A 'Foil of Shipping=42 cub.ft. 
A Stack of \vood= 108 cub ft. A Cord of \vood= 128 cub ft. 

Examples XXXVI. 

. 1 Reduce to iub. lubii^ ' - 

42 choLikas 54 cub. cubits ; 87 choukas 62 cub. cubits } 

146 choukas 32 cub. cubits ; 144 ( houkas 

9 . Reduce to cub. in. * - - 

24 cub yds. 7 cub ft. 144 cub in. ; 18 cub. yds. 1274 cub. in. ; 
12 cub.yds. 23 cub ft ; 23 cub yds. 1000 cub.in. 

3. Reduce to cub. yds. * — 

200000 cub.in. ; I382()7 cub.in. ; 141721 cub in. ; 863005 cub.in. 

4 . Reduce to c/ioukas : — 

36248742 cub. cubits ; 43o8756cub. cubits ; 862097 cub. cubits. 

5. Reduce 1053 choukas 28 cub. cubits to cubic angulis. 


6 . Add together ; — 


0 ) Chouka cub.yds. 

cub hath. (2) c 

yds. 

c.ft. 

c in 

(3) c.yd>i. 

c.ft. 

c.in. 

18 


6 

4 


53 

7 

1249 

328 

J 5 

323 

27 


5 

7 


27 

23 

472 

237 

19 

484 

134 


4 

5 


29 

16 

1384 

78s 

10 

1259 

49 


3 

2 


45 

18 

1 186 

546 

0 

342 

234 


3 

6 


33 

9 

J 3_24 

739 

11 

1075 

7. 

Perform the following subtractions 





(i) cyd^ 

c.ft. 

c.in. 

(2) 

c.yds. 

c.ft. 

c in. 

(3) c.yds. 

ca: 

c*in. 

49 

15 

542 


150 

0 

< 

5 

527 

0 

1 

39 

23 

736 


59 

25 

1001 

279 


259 
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8^ Multiply : , ^ 

(1) 2 cub. yds. 5 (ub. ft. 704 cub in. b> ii and by 23. 

(2) 275 cub. yds. 17 cub. ft. 125 cub. in. by 56. 

9. Divide ; 

(1) 372 cub. yds. 1236 cub. in by 64. 

(2) 6739 cub. yds. 2 cub ft. 46S cuIj. in. by 19 and by 509. 

(3) ]8Bo 9( ub. yds. icub. ft. n56cu1). in. by 723cub. yds. iic ft. 8+( m 

10 . A certain number of bins, each containin},^ 8 cub. \ds. 
152 cub. in., contain 1512 cub. ft. cub. in. ; find the number 

VI. MEASURES OF CAPACITY. 


1st Tables of Corn or Dry Measure. 
Indian 

I]kn(;al Mk\sitr^. I Bomuw Measurf. 


5 Chhataks make i Kiinka 
2 Kunkas „ i Khunchi 
2 Khunchis „ i Rok 


— 750 cub. in 

2 Quarts {(// ) in 
^ Pottles or 4qts. 

2 fiallons 
4 Pecks 
2 Bushels 

4 Bushels 

2 Coombs or 8bus. 

5 Quarters 

2 Loads or loqrs. 


36 Tanks 
2 Tip.iris 
4 Seeis 
16 Paylis 
8 Phai.is 
25 Phaia^ 


1 'll prill 
I Seei 
I Payli 

I IMiara 
I Kfindi 
I Mud a 


Madras Measure. 

8 Ollaks make i Paddt 

8 Paddis „ I Mark.il 

5 Markals „ i Phaia 

80 Pharas „ i Ctarce 


2 Khunchis „ i Rok 4 Seeis „ i Payli 

2 Reks „ I Pall 16 Paylis „ i Phara 

2 Palis „ T Doan 8 Phai.is „ i Kandi 

2 Doans „ t Kati 25 Phaia^ „ i Muda 

8 Isatis „ i Aihi Madras Measure. 

20 Arhii „ I Bish 8 Ollaks make i Paddi 

16 Bisnes „ T Kalian 8 Paddis „ 1 Markal 

l6pa. orSdo. „ i Maund(///r/.) 5 Markals „ i Phaia 

2oJJoans „ 1 Sill ) 80 Pharas „ i Ctarce 

111 Bengal, lime is measured thus. 1 Phara -27' x 20' x 9' , 
6 Pharas — 5 cub. hath ; 80 Pliaias=ioo mds. ; i maikal (Madias 

— 750 cub. in 

^ English. 

2 Quarts {<// ) make i Pottle ) 

^ Pottles or 4qts. „ i Gallon. Ci^erL ) 

2 f Gallons „ I TeckT*^^.) Co\l Measure, 

4 Pecks „ 1 Bushel 4 Perks make i Bushel 

2 Bushels „ I Strike 3 Bushels „ 1 Sack 

4 Bushels „ I Coomb 12 Sacks or \ 

2 Coombs o r 8bus. „ i Quarter 36 bus. j *’ ^ Cliakironi 

5 Quarters „ i \Au\d (///.) 

2 Loads or loqrs. „ i Last. 

A gallon (Imperial) contains 277*274 cub. in. ; hence a bushel (/w- 
consisting of 8 gallons, contains 8 x 277*274 or 2218*192 cub. uk 

*l64. 2nd. Tables of Liquid Measure. 

Indian. 

make i Pda 
„ T Seer 
,) 1 Maund 


Co\L Measure, 

4 Perks make i Bushel 
3 Bushels „ 1 Sack 

12 Sacks or 1 ,, 

36 bus. / ” ’ ^-hjildron 


4 Chhataks# 
4 Pdas 
40 Seers 
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The weight of a seer for this measure varies in different localities 
fioni 40 tolas to 1 12 tolas. • 


English. 


Wink Mkasure. 


4 < hlls ) make i Pint (/»/.) 


2 Pints 
4 * Quarts 


03 Gillons ,, 

2 1 locjshcads ) 
or 126 gallons/ ’* 

2 Pipes ,, 

TO G'lllons—i Anker 
18 (Jallons - I Runlel 
42 (iallons = i Tiercc 
84 Gallons <>r 2 Tieiccs — i Puncheon 


I (^>UArt ) 

I Gallon ) 

I Hogshead ) 
I Tun 


4 

3 ^» 

ihi 


AiE AM) HEKR 
2 Pints make 
<^)iiarts ,, 
Gallons ,, 
UarreK orl 
«>4g.iIlonsj ** 
2 Hogsheads ,, 

2 Huttb 

0 Gallons ■= 
iS (Jallons - 


Measure. 

T 
I 
1 


(^)uart 

Gallon 

Barrel {dar^) 
I Hogshead 


Butt 

Tun 

Firkin 

Kilderkin. 


A pint of pure -water w eigh8-a.jaouiid..aind.a.- quaaipr, 

ihcietorc a gallon oi cJistllled water weighs lolhs. (Avoir.), when the 
barometer is at 30 in. and the air at a tempcratnie of 62® Fah. 
thermometer Hence the weight of a cubic foot of water is very 
nearly 10000/ f Avoir.) 


165. Engflish Apothecaries’ Measure. 

60 Minims 01 drops make 1 Maid Dram {//. rZir.yt 
8 Fluid Drams „ i Fluid Ounce (//. os,) 

20 Fluid Ounces „ 1 Fluid l*iut(<>; Oc/onus,) 

8 Pints „ I Gallon (('; Conji^ius,) 

A tea-spoonful “ T fluid dram. A desert spoonful “2i fluid drams. 

\ table-spoonful — 4 fluid drams, i Fluid oiinre--i ounce (Avoir.) 


Examples XXXVII. 

1. Redure to chhataks : 2 mds. 3 do. 2 pa. 3 ch. ; 1 md. 3 da 

1 kliun. ; 8 kah. 14 bis. 16 arh. ; 125 mds. 6 do. j pa. 1 rek. ; 14 kali. 
10 do. ; 17 sails 58 pa, 2 reks. 

2 . Reduce : 3842 ch. to mounds ; 201372 kimikas to maunds ; 
48762035 ch. to ; 467033000 ch. to kaftans \ 246780 reks to 
mounds \ 346780 khun. to doans, 

3. Reduce ; 125 pharas to ianks ; 416 mudas to tanks ; i ka. 
3 ph. 5 paylis I tipari 26 tanks to tanks ; 6932843 tiparis to mudas ; 
54038764 tanks to kandis, 

i. Reduce : 205 pharas to ot/aks ; 1 garce 45 pharas 2 markals 

2 paddis to ot/aks ; 28 pharas 4 markals 54 ollaks to ot/aks ; 

256284 ollaks to garces \ 123456 ollaks to pharas \ 2368 paddis to 
pharos ; 987600 ollaks to tnarka/s, ^ , 

5 . Reduce to gallons : 2 qrs. 7 bus. 3 pks. ; 3 Ids. 3 qrs. 3 pks. ; 
54 qrs, 7 bus. 6 gal. ; 64 lasts i Id. 3 qrs. 7 bus. i pk. 
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6. Reduce lo quarh : 25 qrs. 2 bus. 2 pks. ; 7 Ids, 2 co. 3 pks , 
17 lasts I qr. 7 pks , 356 qrs. 7 bus a pks. i ga!. ; 3 Ids. 3 bus. 

7. Reduce: 598712 gals to quarters \ 800574 bus. to /as/s, 
205634 (jts. to cooinhs ; 986753 strikes to quarters 

8. Reduce to loads : 89765 pks ; 56789 pts.; 356187 qts.; 1000000 
pks. ; 97324 pts ; 4357 

0 . Reduce to s/^lls i hhd 35 gals. ; 5 pipes ; 2 pipes 7 gals. 
I qt. ; 3 tuns i hhd. 57 gals. ; 27 tuns i pipe i hhd 54 gals, i qt. i pt 

10 . Reduce to pint^ 2 qrs. 1 gal. : 2 qrs. 5 bus. 3 pks. i gal. , 

987 bar. 25 gals 3 qts i pt ; 21 tuns 3 hhds. 54 gals. 2 qts 

11 . Reduce 8 gals. 2 fl or to Jl. drains , 5 C. 7 O. 17 fl o/- 

5 fl. dr. 45 m to ntinmn ; 3 O. 2 fl. oz 40 m. to minims, 

13 . Reduce * 56321 pts. to pipes ; 1000000 qts. to tuns ; 5279 pts 
Xo gallons ; 62741 gills Xo gallons ; 3720812 gills to quarters, 

13 . Reduce 84381 pts. to tuns ; 24357 gnlls to pipes ; 9000 gals 
to butts ; 58428092 gills to lasts ; 5849206 qts. to /ugs/ieads. 

14 liGduce io ,i;a//ons . 8827.13011011115; 584280920111111115. 

15 . Wliat IS the weight of 14 gals. 3 pts. of water iii Avoir. ? 

16 . What IS the weight in kandis of 256 pharas of lime ? 

17 . What IS the weight of 12 cub yds. 12 cub. ft of watei in 
lbs. Avon. ? In 250 packs of wool, how many tons ^ 



18. Add together - 





(0 

mds, do. recks 

(2) gals. qts. pts. gils. 

(3) qis. bus pks. gals 


145 6 3 

57 3 ' 3 

19 

6 

3 

I 


47 5 2 

38 I I 2 

38 

7 

I 

] 


258 4 I 

45 2 0 3 

\ T 

4 

3 

0 


96 7 2 

26 303 

4 

7 

3 

] 


74 0 « 

18 2 I 0 

32 

5 

2 

0 

(4) 

gals. qts. pts. 

(5) Ids. qrs. bus. 

(6) C 0. f 

1 oz. f 

Idr 

ni 


49 3 J 

13 4 7 

3 5 

18 

7 

10 


34 I 0 

24 3 4 

7 

13 

T 

45 


25 0 I 

37 4 0 

I 4 

9 

3 

15 


51 3 I 

43 2 I 

2 0 

19 

5 

20 


\ 0 

■iS 3 6 

3 

5 

6 

30 


19 Perform the 

following subtractions 





(0 

gals. qts. pt. gils. 

(2) gals. qts. pt. 

(3) tuns. hhds. gals, pts 


57 2*^ 1 2 

240 0 0 

2 2 

0 

» 

0 


26 3 I 3 

‘ 140 3 1 

J 3 

32 


4 

<4) 

Ids qrs. bus*, pks. gal. (5) bus, pks. gal. 

(6) C. 0. fl 

.oz. fl 

■dr. 

ni. 


7 "S S 2 

0 ^57 I 0 

6 3 

13 

1 

15 


3 4.7 3 

1 39 3 1 

2 6 

17 

5 

40 
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20. Multiply •— 

(1) 15 qrs. 6 bus 3 pks. t j^al.^separately by 54 and 1 1 1 

(2) 27 gal. 3 qts I pt. 3 gils 36 and 236 

21. Divide - 

(1) 5863 gals. 3 qts. i pt. 3 gils. separately by 8 and 75. 

(2) 6564 Ids. 1 qr. 4 bus 2 pks. i gal 5 and 67. 

(3) 739 til's*- 4 bus. 2 pks. i gal. by 1 1 ; 244 qrs 3 bus. i pk. b) 

3 qis. 3 pks. ; 7 O. ii fl.oz 6 fl.dr 20 m by 10 

22. How many sacks of corn can be filled out of a bin con- 

taining 52 qis., if each sack hold 3 bus. 1 pk. ? 

23. How long will a butt of beer last a man who drinks 2 qts 
i pt. daily ^ 

24. A dishonest inn keeper buys 2 pipes of 'vine, and mixe'- 
I qt 1 pt. of water with evciy 3 gallons of wine How many gallons 
will he have to sell ? 

25. How many jars, each containing 2 gals. 3 qts. i pt. 3 gib 
can be filled out of a cask containing 285 gallons 


VII. MEASURES OF TIME. 


1 66. Indian Measure of Time- 


60 Anupals (a/zu.) 

60 Ihpals 
60 Pals 

7j Dandas or 3 hoiiis 
8 Piahars 01 Oo dandas 
7 Dins 
15 Dins 

30 Dins 01 2 pakslias 
12 Masas 
12 liatsars 


make 


i Bipal {hp ) 
r Viilipd/,) 

I Dan da {zhw,) 
r Prahat (/^.) 
i Din 01 day (z/a ) 

I Saptaha (yfjr/ ) 

I Paksh i ) 

I Mas or month (mi ) 
I Batsai Of year {dn ) 

I Yuga. 


25- Dandas=i Ghanta , i Danda -24 minutes. A chandra mas 
(lunar month) = 29! days, nearly. 


167 English Measure of Time. 


60 Seconds {see. 01 i") 
60 Minutes 
24 Hours 
7 Days 
365 Days 
100 Years 


make i Minute {min, or i***) 
1 Hour {Ar) 



I Century. 


A month ~ 30 days. A year = 4 quartci s = 1 2 calendar months 
52 weeks. 

A fortnight- 2 weeks. A monthi=4 weeks. A LeiSp-yeai » 
366 days. Each day is considered to commence at midnij^ht. 
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168. The number of days in the Cale?idar Months are recollect- 
ed by means of the foHowinj^ lines . • 

Tlnrty days hath September, 

April, June and November ; 

Februaiy has twenty-eight alone, 

And ail the rest have thirty-onc ; 

But leap-year coming once in four, 

February then has one day more. 

Bengali Months, English Months, 


T. 

Baisakh 

( ) 

j. January 

= 31 

day 

2 . 

Jaistha 

( ) 

2. Fcbi uary 

= 28 


3 - 

Asharh 

( ) 

3. M arch 

= 31 

» 

4 - 

Srd^'an 

( ) 

4. April 

= 30 


5 - 

Bhddra 

( ) 

5 May 

= 31 


6 

As win 

{ 'SITftJI ) 

6. June 

= 30 


7 - 

Kdrtick 

( ) 

7 July 

= 31 


8 

Agraliayan 

( ) 

r' August 

= 31 

»> 

9 - 

Pous 

( ) 

9. September 

= 30 


10. 

Magh 

( 

1 0 October 

=-31 

)» 

n. 

P'algoon 

( ) 

11. November 

-30 


12. 

Chaitia 

(isa ) 

12. December 

= 31 

>» 


Mahomedan Names . Maharam Safar Raviulauyal 

^i® 5 ^),Ravidssani Jamadiyal-auyal (^^IT 

Jamadiyassani Rajab Saban (*11^51), Ramjan 

(? 131 «jH), Saoyal Jelkad and Jelhajja 

^ A Bengali month is generally supposed to consist of 30 days ; 
ljut this IS not strictly correct. Some months are 29 days, some 30, 
some 31 and some 32. 

The Hindu Calendar. 

169. The Hindu CBandra Batsar (Lunar year) consists of 
354 days 8 hrs. 48 mm. 57 sec. It is therefore shorter than the Saur 
Batsar (Solar year) by 10 days 21 hrs. 23 inin. 12 sec. After a period 
of 32i months the difference amounts to a month ; consequently to 
make the Lunar-year system coriespond withihe Solar-year system, a 
month is intercalated on the occurrence of tuo conjunctions of the Sun 
and Moon in the same sign of the Zodiac. The intercalated month 
and tlie month preceding it go by the same name. The intercalated 
month is called Mala or Intercalary Mas. This is done in those 
paits of India where the lunar year and lunar month are reckoned. 
14 Bengal, where solar year and solar month are reckoned, a month is 
^ rtteled m a period of every lunar months as unfit for any religipus 
fitemval, ih ori4^r to make th* religious festivals of particular months 
r^r m tho^e months. The rejected month is called Afala Mas^ 
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Tiie English Calendar. 

170. The interviil of time between two passages of tl^e Sun 
arross the meridian of any place when taken at its 7 nean magmludey 
i‘> termed a day or a mean solar day^ which is supposed to be divided 
into 24 equal poitions called inean solar hours. It appears from the 
observations and calculations of Astronomers that the time between 
the Sun’b leavinjf a certain ]>oint (First point ot Aries) in his path 
called the Ecliptu and returning to it ayain, consists of 365*242218 
iiich days or of 365 days, 5 hoius, 48 minutes, 47 i seconds, very 
nearly, wliirh is therefore termed a Soluf }'car. 

For the purposes of civil life it would be exceedingly inconvenient 
that one year should commence at one lime of the day and another 
<it ri different time ; and this cm uiiistante gave rise to the invention 
of the itvtl year., w'hich will be explained in the next Articles. 

171. When the Science of Astionomy was much less perfect 
than it is at piesent, the length of the solar year was much less 
accurately known ; and acroidingly we find that m the tune of 
fuhu^ Censor \i was supposed to consist of 365 days Ohouis, or of 
365 { days, exactly. On this supposition, it is evident that if out of 
four yi^.vc% in succession, any three consisted of 365 days each and 
the remaining one of 366 days, the Sun would have returned at the 
end of those Jour years to the place in the Ecliptu which it occupied 
at their commencement. 

The scheme was called tlie Julian Calendar ; and if the hypo- 
thesis had been correct, it would have been attended u’ith much 
y onvenieiice ; the additional day wsas < ailed Intorcalaryj and the 
year in Avhicli it was added or inserted w^as termed SissoxtiilB. 

This legulatlon applied to the years of the Christian Eru^ w'as so 
managed that whenever the number of years w^as divisible by 4, the 
< orrcsponding year consisted of 366 days and was called Leap-year 
the month of February hav’ing 29 days in that year, and each of 
the remaining three years 28 days, without interfering at all with 
their order. 

Hence also, the remainder after the division of any other number 
of years by 4, was the number of years since a leap-year occurred up 
to that year. Thus, in the year 1893 this remainder is I ; and ac- 
cordingly it is I year since the last leap-year happened and it is 
3 years before the next will occur, according to this scheme. 

17S. Since the true solar year is 365*242218 days, and nol^ 
^65*25 days, It is evident that the reckoning of time according to the 
Julian Calendar would place the end of the year after the time when 
the Sun had returned to the point of the Ecliptic occupied by it at 
the beginning of the year and consequently in advance oi the d^wtrse J 
of the Seasons; but, the error in one %ear is 365*25-36042218? 

■=*007782 of a day. Therefore in 400 years the error would amount/ 
to *007 782 X 400 or 3* I X 28 days, ^ ) 
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Now, according to the Julian Calendar 400 years would comprise 
100 Leap-yeai s ; and since we tind^that this* reckoning falls nearly 
3 days the true time, if theie were only 97 Lehp-years in 400 years 
the Julian year would very nearly agree with the true solar year , 
|and It is accoidingly ordained that whenever the numbers expressing 
the Centuries as j 6, 17, 18, ig, &c , denoting 1600, 1700, 1800, 1900, 
,&c, are not divisible by 4, the corresponding year shall not be a 
Leap-year, although according to the Julian Computation it would , 
as, 1600 would be a Lcap-j^eai, but 1700, 1800, 1900 would not. 

« The Calendar thus coriected, though not ab-»olutely accurate, is 
well adapted to ^very practical purpose, as the error m ^000 years will 
not amount to much more than tiventy-eight hours This correction 
was first promulgated in Europe by Pc)pe Gregory in the year 158? 
and the calendar has since been called the Gregorian Calendar ; but 
it was not introduced into Protestant Countries till a much latei 
period. In England it was adopted on the second day of September, 
1752 when the error amounted to 11 days ; and it is called the New 
Style to distinguish it from the Julian Calendar which is now 
termed the Old Style. 

The New^ Style h<is not yet been adopted in Russia, so that 
since 1752 they have had one more leap-year ( 1800) than we have, 
and tliey are now 12 days behind us Thus Old Michaelmas and Old 
Christm.is taking place 12 days after New Michaelmas and New 
Christmas. 

173. The Civil year thus fixed and determined is then sub- 
divided into twelve Calendar Months, as described m the Table 
The word Month however is used in different senses ; sometimes U) 
denote a twelfth part of a year ; sometimes is equivalent to 4 w^eek'- 
or 28 davs ; and accoidingly a year is equivalent to 13 months and 
I day, or to 52 weeks and i day, with the addition of anothei da* 
when It happens to be Leap-year. 


174. To reduce piahars to dandas^ multiply by 15, and divide the 
product by 2 ; the remainder (if any) is a half-danda or 30 pals. Con- 
versely, to reduce dandas to praharsy multiply by 2 and divide the pio- 
duct by 15 ; the remainder (if any) is equal to so many half-dandas. 

Ex, Reduce 8 sap. 5da, 3pr. 4dan. 45pals. to bipals ; 266330 sec. 
to daysy and 2 yrs. 1 5 da, 6 hrs. to minutes, 

(0 8 sap. 5 da. 3 pr. 4 dan, 45 pals. 

7 —3682 dan. 30 pals. 

61 da. 4 45 

8 ' 


49r pr. 

. J 5 . 

222^5 

3682 dan. + 1 half-dan. 


3687 dan, 1 5 pals. 
60 


221235 pals. 
60 


1327410Q bipals. A ns. 
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(2) 6,0)26633,0 sec 

... 56 sec. 
... 58 nun. 

* ji hi 


= 3da. ihr. 58m. 5Q&ec. 


24 


6,0) 443,8 

/ 3)73 

1 8)24' 


the result 


4 

3da, 


(3) 2yi s 1 5(la. 6hr3. 

365 

745 d.u 

24 

17886 his 
60 

1073160 min. Af 7 S 


Examples XXXVIII. 

1 . Reduce to antipah . - 

(i) 5dan. 3opa. (2) i2pr. 6dan. 4obip. (3) 8sap. 5da. 5pi 
(4) 3ba 6m. 5da. 5 dan. (5) 4 s*ip. 6da. 6pi 5op.i 4obtp 

(6) 6 pi. (7) 1 3 sap. (8) 12 days (9) joda. 5pr. 45anu 

(10) 46 ba. 267 da 57 dan. 43 pa 51 bip. 

2 . Reduce to seco 7 uis - -- 

(1) 27 wks. 5 da. 15 his ; 6 hrs. 25 min. 32 see. ; 5 wks. 3 da. 

(2) 3 yrs. 147 da. 15 hrs ; 7O da 19 hrs. 43 min 57 sec 

(3) 2 da. 4 hrs. 51mm 50 sec. ; 41110 2 w ks. 23 hrs ; 3 leap-years 

3. Reduce: i 5 yrs. 26da 2hrs. 27min Xo mtnuies ; i9yrs. I53da 

8Iirs. to hours , syrs. 3i5da. to minutes. 

4 . Reduce : — 

(0 563472 pals, to dim , 5<pi8732 anupals to dtns 

(2) 8463045 bipals to prahars ; 74632508 anupals to dondm. 

(3) 673985643 anupals to days ; 36438005 dan to baisars. 

6. Reduce : — 

(r) 72015 hours to ,* 2706359^.60 to ; 38567min. \o days 

(2) 123456 sec. to hour’i ; 3456794 sec. to days ; 579574 min. years 

6. Reduce \o years 

71871900860 , 1301416510560. ; 713969410 see. ; 413419020500 


7. Add together 


(i) sap. 

da 

pr. 

(2) dan. ]ia’ bip anu. 

(3) din dan 

pal. bip 

ami. 

36 

5 

6 

41 

3 <> 

57 51 

60 57 

*9 

21 

27 

24 

4 

2 

39 

48 

39 47 

73 40 

23 

^7 

13 

48 

6 

5 

49 

55 

*3 5^ 

9 55 

19 

18 

29 

2 

3 

4 

59 

26 

49 38 

37 20 

40 

J9 

24 

18 

6 

7 

21 

50 

28 19 

47 30 

59 

29 

34 

(4) hrs. 

min. 

sec. 

(5) da 

hrs 

min. sec. ^ 6 ) wks. 

da. 

hrs. 

min, 

15 

42 

45 

35 

J4 

32 30 

10 

5 

U 

3* 

57 

36 

40 

47 

16 

25 27 

J 8 

4 

12 


32 

12 

14 

54 

iS 

52 57 

25 

0 

10 

14 

i6 

37 

45 

43 

21 

37 20 

75 

6 


59 

5 

51 

41 

62 

22 

58 57 

53 

4 

J9 

23 

24 

19 

40 

4o_ 


20 32 

40 

0 

17 

25 
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8 . Perform the following subtractions . — 
f'j) sap. da. pr. (2) dins clan. paf. bip. *(3) da. hrs. min. sec. 
527. 55 80 50 40 20 17 I o 17 

418 6 7 52 S S 50 7 17 3 ^ 5 ? 


(4) da. hrs. min. sec. 
24 14 46 31 
4 21 t8 s2 


(5) wks da. hrs. 
7 3 J 8 

4 6 20 


(6) yrs. da. hrs. min. seq. 
7 129 13 26 17 

3 - 73 ^8 34 


9 Multiply — 

(1) 7 dins 5 clan. 30 pal. 1 5 bip. by 74, and by 140. 

(2) 9ba. 8ma. 27 da. 45 dan. 56 pal. 38 bip. 52 anu. by 43, 67. 

’3) 43<lays 18 hrs. 45 mm. by 77, and by 147. 

(4) 1 7 wks. 4 da. 13 hrs. 27 min. 36 sec. by 9, and by 79. 

('5) 17 years no da. 17 hrs. 57 sec. by 144. 

10 . Divide • — 

'i) 694 dins 7 pr. 3 dan. 30 pal. by 32. 

'2) 2056 ba. 5 ma 27 da. 44 dan. 15 pal. by 87. 
r3) 17 wks. 5 da. 18 hrs. 25 min. by 49. 

(4) 878 wks. 4 da. 1 5 hrs. 37 min. 36 sec. by 9, and by 56 

11 . How many days are there (the last day mentioned in each 
t ase being excluded) from 

1) April 5, 1863 to Nov. 3, 1863? (2) Dec. 31, 1863 to Dec. 31, 1864 ? 
3) 21, 1863 to March i, 1864 ? (4) No\. 16, 1882 to Sep. 5, 1884 r* 

12 . How many bipals are there in a year ()f 365 days 6 hours ? 

13. A solar year =365 days 5 hrs. 48 min. d7rsec. (i) how 
many more seconds are there in a solar year than in a common year ? 

i) how many seconds less than in a leap-year ? 

14 . How many portions of time each equal to 1 day 7 hrs. 
45 min. 56 sec. are contained 111 346 days 18 hrs. 34 nun. 32 sec. ? 

15 If the ist of April is a Monday, on what day of the week 
will Christmas f&ll that year ? 


VIII. MEASURES OF ANGLES, 

175. Engrlish Angular Measure. 

6c Seconds (60") make i Minute (i') 

60 Minutes „ i Degree (T) 

90 Degrees ‘ „ i Right Angle (i 

IX. MEASURES OF NUMBERS 


176 . Bengali Table. 

4 Units make i Ganda 
„ I Bui 1 
„ I Pan 
„ i Kahan 


5 Gandas 
4 Buris 
16 Pans 


Engli.sh 
12 Units make 
12 Dozens „ 

12 Gro»s „ 

20 Units „ 

120 Units „ 


For Paper 


'fABLE. 

Dozen 

Gross 

Great Gross 
Score {Kurt) 
Long Hundred 


24 Sheets® i Quire ; 30 Quires® i Ream ; 10 Reams® i Bale. 



UK Al'lTULATORY KXERCISI<> 


12 “ 


Examples XXXIX. 

1 . Redut c to s \'onds • 

(i) 172“ 8' 25". (2) 275^ 30' 26" (3) 144^ 12' 38". (4) 57 7' 45" 

2. Redui'e to : 

(l) 206265". <^2) 865408". (3) 718276". (4) 42861'. (5) 78205' 

a Add loKetboi • 175** 32' 45'\ 75" 59 27", 114’ 28' 47", 105 45 
144 12 3b , j6o 52' 58", and 175 20' 46". 

4 . Subtract 149’ 53' 56" from 277 36' 47" 

5 Multiply 24' 12' 16" by 42 ; 19 14' 25" by 36 
a Divide 25" 25' 32' by 16 ; 144 44^ 7' by 22. 

7. In 56 icams of paper, bow m.iny sheets ? 

8- Rcduro 67835 kali. ins ii pans r8yn 3 uiuts io im/fs. 

9 . Reduce 72978^5 units to /cu/iam , q sroi(‘s to dozens. 

10 . Multiply 9 kalians 2 pans 17 {^a. 2 units by 82, aiul by 346. 

Examples XL. 

{/'ieitipifithtfory E.\.eritsi.\ ) 

1. In 340 jiistols at 17s 6d. each, how many ]iounds sterling.?* 

2 . How many rnoidoies of 27s. each, are equivalent to K/h 
guineas and to j^SooCfSS is 

3. In ;t 453 i 6 j. how many pieces of coin valued at 
3 ^. 4 d. each ? how many at i li cW each ? 

4 . What number of weights of 140/. I3dis each, are rcpii 
\alcnt to 25 cw't. 2 qrs. 13 Ih^ 1 4 o/. 12 drs. ? 

5 . If I spend ^2 75 lid. a day, how much us ^hal in 28 week^. 
and also in a year of 365 vla>s ? 

6 If each of 114 persons receive £i. i8s. Oid., what is receised 
by them all ? 

7. If the clothing of 7^4 soldiers come to £3^7^- nj. 7id, 
how much is that for each man ? 

8 . If a person complete a journey of 422 lai. 3 fur. 38 po. in 
37 days ; what distance doC'. he inivcl each da> ? 

9. A yeai lieing ccjuivalent to 365 days 6 hours, find the . 
number of years, &c., in 295402374 seconds. 

10 . Multiply 4 dins 3 pr. 3 dan. 25 bip. 1 5 anu. by 401. 

11. Reduce 9367875 angulis to ^ros ; 14978631 gandas to 

12 . Find how often a rod 2 ft. 10 in. in length, must be applied 

to measure 10 miles 140 yds, , 

13 . Find the number of yards in 40 pieces of doth, each 
containing 42 yds. 2 qrs. 2 nls. 
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14 . If a soldier’s pay for a >'ear of 365 days be £() 2S. M. , 
how much is that for a tUy ? 

15 . « If a person’s yearly income be ;^65. I2^. 6^/., and he lay 
by £20 z. year ; how miirh docs he spend each day ? 

16 . How many pounds of silver are there in a half-dozen of 
dishes, each wei^^^hinj^ 510/. lodwts. and a dozen of plates, each 
weighing 150Z 1 5 dwts 22 grs. ^ 

17 . Express 452 dan. 48 pal. 45 bip. in English measure. 

18 . If 145 sheep cost £\^^ 3J. what is the price of a score 
at the same laic 

19 Tf 8 packages of cloth, each consisting of 4 parcels, each 
jiaiccl of 10 pieces, and each piece of 26 yards, cost A’j.66560 ; what 
’s the pi ICC of a yard r 

20 The sum of £26^. Ss n\(f. is distributed equally among 
a number of persons, so that the sliaie of each 15^37. 12s. S-jc/. ; 
find the numbcjr of persons. 

21 . A b()> s sclujol, to and fioni which he walks daily, is distant 
from his home 1 kros 250 dan. 1 gaj i hath 7 girahs. How many 
girahs does he ualk every day ? 

22 Kediu'c 35 tons 19 cwt. 99 lbs. 120/. 135 grs. to^i^rrziV/j. 

23 Reduce 394322493 sq. in. to 

24 . Find the weight of copper coin required to pay a debt of 
A 1 000, when 3 pennies weigh i oz 

25 . Which IS the heavier, i lb of gold or i lb. of sugar.? 

26 If 28 lbs 90Z. of gold be worth ;£i 343 . 6s. io}r/., what is 
tlic worth of I ounce ? 

27 . Among how many boys can I distribute ;^I4. ()s. c;//, 
giving to each boy a half-croivn, a florin, a four-penny piece, ancl 
also a thiee-penhy piece ? 

28 If a man’s net income be ^1785. 12s. 6(f. how much may 
lie spend on average per day to the nearest farthing, so as not 
to run into debt ? 

29 . Reduce 5792685 inches to milcs^ 

30 Jadu was born at 6 o’clock A. .M , 24th June, 1872; how 
t>ld will he be at 3 o’clock P. M., loth Jan., 1898 .? 

31 . Find the sum of 32 cw^t. 3 qrs. 15 lbs. 12 0/ ; 47 cwt. 25 ibs. 
90Z. ; 5 cwt. 3 qrs. 17 ibs. to oz. , 23 cwt. 1 qr. 19 lbs 150Z. ; and 
9 cwt. 3 qrs. 14 oz. ; divide the sum by 4 cwt. 2 qrs. 18 lbs. 8 oz. 

32 . If \s. ^\d be the .unit of money, what will be the measure 
£7- t?'. 6 d. and of ^^20. \s. o\d ? 

33. If 2 ft. 6 in. be the unit of length, what number will 
represent (1) 10 miles, (li) 25#iiles 760 yds. .? 

34 If6hrs. 32 mm. 10 sec. be the unit of time, what will be 
5thc measure of 74 days i hr. 49 min. 20 sec. ? 
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35 . If 2 ft)s. 5 oz. be Ihe ^un\t of weight, what number will 
measure 5 cwt. 6 Jbs. § oz. ? 

36 . If 5 sec. be the unit of time, what will be the measure of 
3 hrs. 5 sec. and of 15 hrs. 20 min : 

37. 22nd September 1897 was Wednesday. What day of the 
week was 22nd September 1797 and what day of the week will 22nd 
September 1997 be ? 

38 - 19th September 1897 was Sunday. What day of the week 
Avas 23rd January 1807 and what day of the week will 23rd January 
1 907 be ? 

X. MISCELLANEOUS PROPOSITIONS. 


(In Compound Quantities.) 


177. The Unitary Method. {Sutbple Casi^s.) 

If the value, weight, length, of any numbci of units be 
given, w^e can by Compound Dnision find that of one unit of the 
same kind ; and the value, weight, length, tS:c. of one unit being 
found, we can by Compound Multiplication find that of any number 
of units of the same kind. The solution which combines these tw’O 
processes is called The Method of Reduction to the Unit or 
The Unitary Method. 

(i) The value, weight, length, of one unit'bcing given, w^e can 
by Compound Multiplication find the value, weight, length, 
&c. of any number of units of the same kind. 

Ex. The price of a maund of sugar is /iV.io. i^^a. bp. ; find 
the price of 35 maunds. 

Rs.\o. I5« bp. The price qf 1 maund — AV 10. 15^. bp. 

35 /, the pi ice of 35 mds. — A'j lo. bp. X35 

I4« bp. =A’.f.383 14 ^. bp. 

[z) The value, weight, length, &c. of any number of units being 
given, we can by Compound Division find the \*ilue, weight, 
length, &c. of one unit of the same kind. 

Ex. If 30 mds. of rice cost AV.134. \a. , what is the price per 
maund ? 


30iA’ji34. \a.ii^Rs. 

J P? V 


14 
16 

22S(7a. 

210 

15 
12 


180(6/. 

180 


The price of 30 mds. = AV.134. \a. 
the price of a md, = A’j. 1 34. la. 30 
~Aj.4 ya. bp. 
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(3) The value, wcMjjht, &( . of a certain number of unitb beint* Ki\en, 
to find the \aliie, wcij^ht, <Sfo. of a cefrtain otliei niimbei ot 
unitb of the same kmd 

Proceed as in the followinj^* Examples*: — 

Ex, T If 7 yaids of cloth co^t /\V 26. 4^?., what will be the cost 
of 15 yds. of the same ■’ 

7)A'j. 26. 4/« 7 3'ards cost 

R\, 3. \ 2 a I yaid ( ()»ts 4^^. -7 — /1V3. 12a. 

i- /. 15 >ards (ost R\ v y — 56. 

Rs 56 4e. 

El, 2. If 7 lbs. of tea ( ost 15s. what will be the i ost of 1 7ll)s 


7)i5r_ 


7 lbs. (‘ost 

15 J. iy/. 

2S 


I li». costs 

<)<i. - 7 - 2 P 


12 

/. T 2 ILs cost 

2S. yf. X 12—/T 79 


(4) The ^alue, weight, cSrc. of a certain number of units being gi\en, 
to find the nuinbei of units of the same kind (onespondiug to 
some other value, weight, &c 

Piocecd as in the following Examples . 

E't. /. If 12 rnaunds of nee cost A\ 3^, find how many inaund" 
of the same can he bought for /\*s.2o, Orr. t*/^. 

i2)/vV. 3^. Rs.20. 6 a. F/. = 392o/ \ R\ 2 8/. = 500/^ 

Rs. 2. I4«r 8/. the no of nids. iequiKd = 397C- 

-thcpiueol <i inaund =7; 

Ex. 2 If 25 men finisli a piece of woiL in t 6 days, in law 
many days wall 20 men finish it ? 


25 

j6 

2o)^j^ days. 
20 days. 


25 men finish the work in 16 days, 

/, I man will finish in (25 x lO^ or 400 days. 
/. 20 men wall finish in 400 t- 20 01 20 days. 


E.\, j. How many men can perform in 24 days a piece of w'oik 
which 15 men can ])crform in 40 days? 

*5 In 40 days the w’ork is done by 15 men. 

in I day the work is done by or 600 men 

24)^0 men. /. *n 24 <;lays, the w ork is done by 6ol^ 2*4 or inen. 
2.S nien. 


Note. In questions jjjch as the two above, it %]i||]d be noticed 
that to a iliminution in thWiuiiibcr of men correspoTuS an increase 
in the number of daj-S, and vice vasa^ ^ 
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• Examples XLI. 


1 . What IS the value of 72 reams of paper, at 13.9. SaT. a rtam ? 

2 . Find the cost of 120 ounces of silver, at $s, an ounce. 

3 . Whal will ])e the price of 1 lb., when i cwt. costs ^^137. i8j. ? 

4 . If 41 cwt. cost io.i. 7[d, wliat is the price of a cwt. ? 

5. If 6 chairs cost A*j.32. \2tr ^ whiit will 3 dozen cost? 

6. If a workman’s \\at‘es for 12 days be AV.14. 4a. 6^., whal 
would il amount to in 18 days ^ 

7. If 4 yaids of flannel cost A’j? 3 13^1. 4/^., what is the cost of 
57 yards of the same ? 

8 If 42 bighas of land be rented for /v’v.640. 8/i., wliat would 
l)c the rent of 61 bighas ? 

9. If a man earn A\s 15 12^ in b days, in how many days 
■will he earn 

10 If I travel by Railw.13 85 miles for A*.v‘.7. 15^ 6/., how far 
may I travel for A’j 9. 6^ ’ 

11 . If 13 sheep cost A’r.175 8^7., how many may be purchased 
for /\V.2 i6o ? 

12 . If 7 seers of tea cost 7 iN 7 i)a. 4/^., \vha*t wnll be the cost 
of I md. 24 si . 8 ch. ^ 


13 . A clerk’s salary is A’s 1916 4a, pei annum ; what ought 
he to receive for 60 days' service ^ 

14 How much land may be rented for A’jr.705. 4^7., if 5 acres 
are rented for 7v’j. 46. lOrt. 8/. ? 

15 How many men can perforin in 12 days a piece of work, 
w'hich 15 men can perform in 20 days ? 

16 . If 3 rnds. 12 sr 8 ch. of sugar cost Ab.i6. 9/r., what will 
2 mds. 14 sr. 10 ch. cost ? 


17 . Find the quantity of rice which can be purchased for /?^.86. 
yi, 9 rA> when 70 mds. 10 sr. cost AV.270. 12a. \p. 


18 . If 3 cwt. 69 ibs. cost £14- 3-^' 67/., how much may be bought 
for ;^ 33 . i2s, Gd,? 


19. If 2 cwt. 3 qrs. 7 lbs cost £$. 17s. 8*7/., what is the cost of 

9 cwt. ? ^ 

20 . In h<||i^^many days would 171 men perform a piece of work, 
which 108 meSHf^^n perform in 266 days ? 

: 


178. lUM^ution of Wheels. 

A wheSMti making one revolution passes over a teagth of 
ground exactq|^ual to its ciroumferenoe. ^ence, If wt 


9 
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the circumference by the number of re\olutit¥is made, ve shall fintf 
the distance passed over ; and conversely, if we divide the distance 
passed* over by the circumference, we shall find the numbei 
of revolutions, or by the r»»»mbei of revolutions we shall find the 
circumference. 


Er, /. A cainage-\vheel is 4yds 2ft. yin in circumfeience, 
and makes 1456 1 evolutions on a journey What is the length ot 
the journey ? 


fur. 


1456=8 X 13 X 14 
(220 yds.- I fiiilonj*). 
the distance passed ovei is 


>ds. ft. in. 

437 
8 

3*^ 2 8 

L 3 

65 1 8 

14 



4 

0 

1 

K\ 2, 

A vnIiccI makes 131 revolutions in passing ovei 66() vds 

8 in. ; vv 

hat IS Its circumference ^ 


The t ircumfcrcncc -66c^ yds. i ft. 8 in - 

-131 ^5 >ds 4 in. 

Ex. j. 

How many 1 (solutions will a 

( ai 1 lagc'-wheel 3 yds 7 ft 

. in circumference, make in a jouinej 
Is. I ft. ? 

of 7 miles 3 fur. 34 po. 

3 yds. 

2 ft 6 in 7 mi 3 fui. 34 po 4 vds i ft. 

3 

8 


II ft. 

5c; fur 

138)474168^3436 

12 

40 

414 

138 in. 

2394 po 

601 


1 1 

552 


2)26334 

496 


13167 yds 4-4 y^^is. 

414 


- 13171 >ds. 

828 


3 

828 


39514 ft 




the luimbei of revolutions 


474168 in 

recj in red =- 34 36. A m. 


Examples XLII. 

1. If a wheel 5 yds. 2 ft 4 in. in circumference makes 1080 
revolutions on a journey, how far will the carriage go ? 

2 . If a wheel 5 yds. 1 ft. 6 in. in circumference make 64640 
revolutions, what space wij^it pass over ? 

* i 3. How many revolutions will the wheel of a carriage, 4 ft. 7 in* 
ill circu^erence, make in 3 mi. 4 fur. ? 
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4 . A wheel makes 514 revolutions in passing over i mi. 467 yds. 

I ft. ; what is its circifrnference ? ^ 

5 . A boy’s hoop is 3 yds. 10 in. round ; how many yules of 
ground will it pass over in 250T turns ? 

6 . The fore-wheel of a carriage is 4 ft. 6 in. round, and the 
hind-wheel a foot longer ; how many more turns will the formei 
make than the Latter in a distance of 30 miles ? 

7. A wheel makes 1540 revolutions in passing over 2 mi 
458 yds. I ft. ; what is its circumference ? 

8 flow many 1 evolutions will a wheel 4 yds 2 ft. in circum- 
ference make on a journey of 12 mi 696 yds 2 ft. ? 

9. The circumference of the fore-wheel of a carriage being 
8 ft. 3 in , and that of the hmd-wheel ii ft 1 1 m , how' many more 
revolutions would be made by the foie-whcel than by the hind-whe^,l„. 
in going a distance of 52 miles ^ 

10 . The driving wheel of a locomotive is 5 yds. 2 ft. 9 in. in 
circumference, and makes on an average 3 revolutions a second ; 
tind the rale of the train per hour 

11 . The fore-wheel of a carnage which is 2 yds 2 ft 6 in. in 
circumference makes 4350 moie revolutions than the hmd-wheel in 
going over a distance of 19 miles 2 fur 120 yds. ; what is the circum- 
feremee of the hind-\vlicel ^ 

12 . Find the circumfeience of the wheel of a locomotive which 
makes on an avciagc 4 revolutions in a second, and whicli performs a 
journey of 76 miles in i hour 36 min 

13 A wheel revolves 1028 tunes in going 2 mi 934 yds. 2 ft 
What is Us circumference *' 

14 . In going over a distance of 205 miles the fore-w'heel turns 
984 <x> times and the hind-wheel 78720 times How much longer is 
the circumference of the hind-whcel than th.it of the fore-wheel ? 

15 The circumference of the fore-whccl of a carnage is 8 ft. 
and that of the hind-wheel is 10 ft. ; m what distance will the fore- 
wheel make 100 revolutions more than the hind -wheel ■** 


179. Averages. 

The Averajge or Mean of any number of given quantities of 
the same kind, is that ciuantity which when substituteci for each of 
the given quantities makes their sum the same. Hence, to find the 
Average of any number of quantities we divide the sum of them by 
their number. ^ ^ 

. Ex. The receipts at a Railway Station a^re as follow : Jao^ . 

14a. 8/. ; Feb., ^*.^.2019. ; March, Es. 2 Ss 7 - 4^* 
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/?j.305i. irf. 4 /- ; May, A’j.3463. 13/^ ; and June, Rs. 4007. loa. ; 

find the average receipts per month. 


*Rs, 

a. 


2458 

14 

8 

2019 

6 

0 

2857 

4 

8 

3051 

1 

4 

3463 

*3 

4 

4007 

10 

0 

6 ) £7858 

2 

0 

A’ j. 2976 

5 

8 


The sum of the receipts for the 6 months 
IS found to be 4*^.17858. 2tf. ; hence the 
average month’s loceipt is found by dividing 
tins sum by 6, and is 

yi’j.2976. ^a, Sp. 


180 . Nearest money. 

When there is a remainder after division, we observe, tliat if 
the quotient be multiplied by the divisor the pioduct will be /t*ss than 
the dividend ; .also that if the quotient be increased by i and be 
then multiplied by the divisor the product wifl be greater than the 
dividend. Hence, in all cases, a nearest sum can be found, which 
will be exactly divisible by the divisor. Also a quotient correct to 
the nearest lowest denomination. (Art. 149.) 


E,i\ i. Find the nearest sum of money to ^197. JLf. 6^4 that 
can be divided by 23 without remainder. 

C. s. d. £. s. d. 

231197 11 6/8 II 9i 

/184 V 

’13 
20 

371/ iiJ. Fiom the work it appears that if the given 

33 V diminished by 14^., or there 

will be no remainder, or if it be increased 
by 9^. or 2i//., so as to make the last 
partial dividend 69, there will be no re- 
mainder ; hence the nearest sum required 
i'' .£197* 6 (i,-¥ 2 id.OT 

£igy. 11s, 8ir/, Ans, 


»5 

4 



i 4 g. 


41 

18 

12 

222 / 9^- 
207 V 


ii-r. j. If ;£i97. iis, 6 d be given for 23 pieces of cloth, find 
to the nearest penny the price given for each piece. 

Krohi the last ^.r., it Appears that £S. iis. gd, a piece would 
five isd, too little, and £Z. iis. lod, would give 8<f. too much ; 
mice, to the nearest penny the price would be nj. 10^ Am, 
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, Examples XLIII. 

1 . On Sunday I spent no money, on Monday /^s.4^. i4a., on 
Tuesday AV. 5 1. 12/z. 8/., on Wednesday 46. 14a. 6/;., on Thursday 
A*j. 52. 8^1, on Friday ^'4 32. \$a 6/, on Saturday A’f 26. 4a. \ find 
my averajfc daily expenditure during the week. 

2 . The daily receipts of a grocer for the u eek are as follow : - 

Monday AV.47. lo^r 2p. ; Tuesday 56. 8/r. 4p. ; Wednesday AV. 78. 
7«. ; Thursday (being a holiday) nothing ; Friday A’.s.39. 4p. ; 

and Saturday Rs 159. 13/7. zp. ; find his average daily receipts 

( i) excluding Thursday, and (2) including Thursday. 

3. Find the least sum of money that must be subtracted from 
j£ 663 . 14.V. 871^. to make the leniaindcr divisible by 37. 

4 Deduct RsTh. 1377. bp, from A*j 562. 877., and divide the 
resulting sum equally ^iniong 29 persons to the nearest pic ; ho\N 
much will each person receive, and how much will remain over? 

5. 'rhe average price of a quarter of wheal for 19 years was 
56.? ^d. a quarter ; for the fust five ycais the average ))rice was 
61 j. 3^7^. a quarter, for the next 4 yeais 581.'. Ojd.^ for the next 7 years 
53J. 5^7/. ; find the average of the last 3 >ears. 

6 Find the nearest sum of money to AV.5339. 1071. \op, that 
can be divided by 29 without icniamder. 

7. The mean height of 6 mountains is 10357 feet ; find what 
the height of the seventh mountain must be, in order that the mean 
height of the seven mountains may be 10643 ft* 

8 . 120 tons of coal are purchased for ;^87. ii)j 97^. ; find to the 
nearest farthing the price at w hicli they must be retailed per ton, so 
that no loss may be incurred 

9. Find the least sum of money that must be added to A*j.3658. 
12a, 4p, to make the sum divisible by 127. 

10 . A tradesman’s average annual income from 1830 to 1850 
was Rs.yj44, 137?. 4p, In 1830 his income was A'j. 3^)99. 6a, 8;>., and 
in 1851 his income was AV 3600 %a, ^p. \ what was his average 
annual income from 1831 to 1851 (inclusive) ? 


181. Gain and Loss. 

The price at which an article is bought is called its oost price ; 
that at which it is sold, its selUng price. If the selling price be 
greater than the cost price, it is gain ; if less, it is loss. Hence 
the difference between the tuo prices is or loss, 

(1) Given the qu^jintity sold, and also the cost and selling 
prices, to find the gain or loss. 
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Ex. /. A person bou}»ht 524 y^fds of clojh at AV.y. 14^. (yp. per 
yard and retailed it at /i’j.8. 2a 4^ per yard ; what was his profit ? 

• Selling price per yard -A’j 8 2a. \p. 

Cost =^7. i4i*. Op. 

gainpor>ard- yi \op. 

/, gam on 524 yards- 3*7. 10/ x 524 = Rs, 1 2 5. %a. 8/. Ans. 

Ex. 2 A trader bought 1763 yards of cloth at (ys. \\d. per 
yard and retailed it at 59 's\d per yard ; what was his loss? 

('ost puce per \ard~6j wd. 

Selling price ;}{d. 

/, Joss per yard=ij. y\d 

/. loss on 1763 \arcls-jj 7l^f x 1763 =- ^143 4^. Ans. 

(2) (li\en the gam or loss, and the cost and selling prices, to find 
the quantity sold. 

E\\ J A inercrM bought some glo\es at 2s 2{d. a pair, and by 
selling tluMii at y. bd jiei pair, gained ^9 6.^ ; how many pairs did 
he buy ^ 

Selling price per pair- = 3.9. bd. 

C'ost == 2r 2\d 

/, gam pel pair=i^ ^\d —b2g. 

Now, the whole gam -- £<) 6^. = 89287. 

the number of pans bought = 8928'-62 = 144. Am. 

Examples XLIV. 

1 A person bought 500 >ds. of cloth at Es 7. \^a. per jard and 
retailed it at AV.8. 2a. per yard ; w'hat was his profit ? 

2. i\ person ga\e A.y.200 for 48 cw't. of goods ; w'hat does he 
gain by selling them at Aj.5 a cwt. ? 

3 A man buys 35 sheep for Es 360 and 30 more for Es.460 ; 
what will he gam or lose by selling them at Aj.15 4^. each ? 

4 A merchant bought 35 ])ieccs of cloth measuring on an 
aveiage 29 yards each at 3.9. lo'^d. a yard, and sold them at 5^. yd. 
a yard ; what profit did he make ? 

6. I bought 360 yds. oi cloth at Es.2. \oa. Sp. per yard, of which 
I sold 210 yds. at A\9. 3. ga. 4p pei yard; but the article advancing 
in price, sold the remainder at AV.4. Sa. per yard ; what did I gain 
on the w hole ? 

6. I buy 84 books at AV.i. i^a. 8p. each, and sell them at a 
profit ofc Es.yo ; w'hat is th^elling price of each ? 

7. A shop-keeper purchases 35 reams of scribbling paper at 
Jis.y. 4a. per ream; the carriage of the paper costs /?j.4. J2a. He 
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sells It at Sa, Zp. a quire with the exception of the oiit-side quires of 
each ream, which he s^Ils at 5/z. a quire. Find his gain. 

8 . A grocer gave Rs 500 for 16 cwt. 2 qrs. 18 lbs of sugar, and 
he lost A’j.72. 6a. by retailing it ; at what rate did he sell it per fb. > 

9. I buy a number of books at AV.i. 6a ^p. each and sell them 
.It Re f joa. each. If I thereby make a profit of Rs 22, how many 
books do I buy ? 

10 . A person gives Ar 556 ^a fora certain number of gallons 
of wme. He sells it at Ah 2 lo^t a gallon, and thereby makes a 
profit of R^ 36 \2a. How many g.allons doe-^ he buy } 

11 . h'lnd the cost of 20 dozen bottles of w ine at Rs 2. ya. %p. per 
bottle , and if 3 bottles be spoiled, what w ill the merchant gain by 
selling the remainder at Ah' 2 loa 8/ per bottle ? 

13 A cabinet dealer bought chairs at A’jii. 15^5 a piece, and 
lost Ah 9. 12a. by selling each at 2a. How many chairs did 

he buy ^ 

13 . A person lays out ;^43 9^ 4d in spirits at 4^/. a gallon ; 

19 gallons leaked ou|: m the cani.agc ; be however sold the remainder 
fit ys. 6d a gallon ; what profit did he make ^ i 

14 . A merchant bought 7 pieces of cloth, each 27 yards, for 
I2J ; and sold 56 > aids at 5s 3^//. per yard .and the rest at 

6s. 8//. per yard. Find his w'hole gain 

16 . A merchant laid out 693 in spnits which he bought at 
AV6. 6a Sp a gallon ; he retailed it at Ah 8 4a. a g.allon, making a 
profit of Aj.115. 8cj. How many gallons must he have lost by 
leakage ^ 


183 Barter and Exchange 


When w^e barter vve give or take one sort of goods in ex- 
change for another of a different sort w^hich is regarded as an 
equivalent. Hence, to find how much of the first sort be given in 
exchange for a fixed quantity of the sec ond, we must find the 
money value of the second sort and find what quantity of the 
first sort is of equal value 


£x. I. How many pounds of tea at 3^. 2 }{f. a lb. must a grocer* 
give in exchange for 35 yards of cloth at 12s 4\d a yard ? 

r2j*. S 94 ^' 3 ^- *54)^0790(135 

35 1 ? 154 , 


12 

148//. 

594 ^^ 


2oygoq. 3^^- 

4 

IS49- 

m 

the number of lbs. of tea® 135- 


Am. 


539 

462 

770 

770 
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Ex, 2 , What weight of sugar at 3a. a Ib. must be given in 
exchange for a chest of tea weigh ing#84 lbs. atfAV.i. 9^:. a !b. ? 

Re.x, ()a. 2 $( 7 , 

•16 _84 3)2100 

2Stl, 2100ii. 700 

*. the number of lbs. of sugar = 700. Af7s. 

Examples XLV. 

1 * How many dollars of 4s. i{rf each must be gi\en in 
exchange for 4950 thalers of 2a, i\\d, each ? 

2 . How many francs of ij\d each will be given in exchange foi 
475 thalers at 2s, 1 r \d each ? 

3 * How many ibs. of tea at /w.l. ()a. a ib. must be given in 
exchange for 46 yards of silk at A*.s.4. ott, 2p, a yard ? 

4 . A man exchanges 45 sheep at tis 22. 14^ each and 37 pigs at 
I2rt. each for 13 oxen at /?.i.i73. 4'^- each, the difference being 

paid or received in money ; how much docs he pay or receive 

5. The Calcutta rupee is worth aid, each; how' man\ 
must be given for j£9895. 16s. 2>d ? 

6. How much coffee at is, lolr/. a tt>, should be given in 
exchange for 72 lbs. of tea at ss, 4d per lb. ? 

7. How many yards of cloth worth 39. y^d a yaid must be 
given in exchange foi 144 yards worth i8.s i 'jd, a yard ? 

8- How many Rubles at 3^. 4id, each arc equal in value to 378 
Napoleons, at 15J. ()id, each } 

9. What quantity of tea at Rs.2. Oa, 6fi. per tb, must he given 
in exchange for 5 cwt. 2 qrs. of sugar at Rs.^, iSa. per stone ? 

10 . A person exchanged 18 do/en of wine for a gold snuff box 
weighing 8 04 . 13 dwls. 10 grs valued at £4, lOi. an 04. What did 
he value his wine at per do 4 en ? 

11 . A gives 98 gallons of brandy worth A\v. 12. 12a. a gallon, 
and gets in icturn Rs. 4ocf. 8rt. and 576 yards of cloth; what is the 
value of the doth per yard ? 

12 . A man sold 53 horses at AV.168. iia. 4/. each, and with 
the monev he received for them and A*.9.99o more he bought 355 cows 
and a ceitain number of calves ; he gave for 198 of the cows AV.22. 
2a, a head, and for the rest of the cows AV.18. 6a, 8p a head, and foi 
the calves A.r. 14. 6a, a head. How many calves did he buy ? 


183. Allotment. 

By allotment we divide a given quantity m a certain w^ay into 
a proposed number of parts Md thus ascertain the actual amount of 
each part. 
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Ex. T. How many so\cr^igns, half-sox ereigns, ( rovvns, florins, 
shillings, six-pences ^nd three-pcnces, and of each an equal number 
are there in £6y. i6j, 2^. ? . 


d. £ s tf. 

20 O 67 If) 3 

100 20 

5 o 1356J. 

2 o 12 

I o i 6275 <'/: 

6 

3 465 ii 6275«35 

38 .r. 9^/ ^1395 V 

12 2325 

4^5^“ ^25 


Since every rollec tion of one of 
each of tliesc coins amounts to 
38J. 9^ ; thcrcfoiL there will be 
as many coins of each kind as 
£^y. i6s. 3^., contains 38J. i)d. 
Hence the number of coins ot 
each kind =*35. A/t.\ 


Ex. 2 An equal number of men, women and boys earned 
AV55f). in 6 weeks ; each man earned Re 1 2n a day, each 
woman loti. and eac h boy 6n %f>. ; how many weie there of eacli ^ 


AV. a. p. A\ a. R.s. a. 

I 2 8 =a man’s daily eaining. 92 12 556 8 

10 =a womans 16 16 

. 6 8 =aboys ' 1484.? 8904^7. 

A*j.2. 3^7. ^p. s= total daih earnings 

7^ ^ 1484)8904(6 

A*,t.i5. 7. 4 r=. weekly earnings. 8904 


6 

Rs.<^ 2 . 12. o = earnings of 6 weeks. .’. no of each soit^-j^ Am. 


Examples XLVI. 


1 . Dnide £ 2 <^ into four equal number of guineas, half-guineas, 
crowns and half-crowns respettnely. 

2 . An equal number of gold mohiirs, rupees, eight-anna pieces, 
four-anna pieces, two-anna pieces and pice amount to A*.v.447. 4^. 
\ps. ; hoxv many of each soit are there ’ 

3. An equal number of guineas, pounds, half-guineas, crowns, 
half-crow'ns and six-pences amount x.o £y\^ ^ how man> of each are 
there ? 

4 . An equal number of rupees, half-rupees, quarter- rupees, 
two-anna pieces, double-paisas and paisas amount to A5.803. 5^. 
2 ps. ; find the number of each. 

5 . At the end of a week ;^^4- 3^- is* . ''ages to an equal 

number of men, women and boys ; a man is paid 4.^. 67/., a woman 
3 J. 37/. and a boy is. 97/. a day ; bow manv of each class arc tjiere ? 

6 . Tithes of the value of £44^- 1 at. Are commuted for an equal 
number of bushels of wheat, barley and oats ; how many bushels of 
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each kind will be received when whjat is sold at js. 2d. a bushel, 
barley at 4^. 9^., and oats at 3^. Sd. ? * 

7. •/i’^. 75 o IS paid in w'ages at the end of the week to a certain 
number of men, twice as many women, and three times as many 
children ; each man earns A^^.2 in 4/. a day, each woman AV.i. 6 a. 
and each child Ae i 2n. %p. , how many children are there ? 

8 A bag contains a certain number of rupees, twice as many 
half-rupees, five times as many quarter-rupees, and eight times as 
many two-anna pieces, and the value of the whole sum in the bag is 
Rs.2y2 Find the number of each. 

9. One farm produced in times as much nee as another ; both 
farms produced 1776 mds 10 sr. ; how much did the smaller farm 
produce ^ 

10 How many packets of lea of 1 ih 8 oz. and t lb. 12 oz. res- 
pectively, an equal number of each, can be made out of a chest of tea, 
in which the tea weighs i cwt. i qr. 3 lt)S ^ 

184 Mixtures. 

When several articles of the same kind but of different qualities 
or value are mi\cd togethei to form a compound, it is called a 
mixture. The parts forming the compound are called in^edients 
or components of the compound. 

(ij (hven the quantity and price of each of the component 
parts, to find the price of the mixture. 

K.\ I. A mixture is made of 9 gallons of spiiit at Rs6. 4«. 
per gal., 16 gallons at Rs.<^ 6a and 90 gallons at Rs i\. 2a. ; what 
IS ^he laluc of a gallon of it ? 

Th(‘i()stof 9gals=/v^y 6 4a x g=^Rs. 56. 4a. 

1 6 gals = AY 9. 6a x 16- Rs 150 oa 

9ogals. = AYi T. 2a xgo=RA.JOoi. 4a. 

/, the cost of 1 15 gals =A\s.i207 8a. 

the cost of I gal. = AY 1207. 8a. — 1 15 = Aj.io. 8^7 

Rx 2. A man buys 16 lbs. of tea at Rs 2. 2a. per fb., 12 lbs. at 
Rs.2 5a 4p. per lb., and 24 ibs. at Rs.2. 6a. lop. per lb. At what price 
per ft), must he sell the mixture, so as to gam Rs.^^. 12a. on the 
whole 

'1 he cost of 16 lbs.=/?j 3 2a. x 16 — AY 34. oa. 

12 R)s.==i?j.2 5a. 4p.xi2 = Rs.28 oa. 

24ib^=/?j.2. 6 a. lop. X24 — Aj.58. 4 zi. 

/, the cost of 52 lbs. ^Rs 7 \ 2o. 1^. 

« 0 Gaing=Aj^. 35. i2g. 

selling price of 52 tt)S. ^Rs.ii6. oa. 

/, selling price per ft).- 1 56 -5-52 = Ans. 
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(2) To find -the quantity to be added to a mixture under certain 
conditions. 

Ex j. A pipe of wine containing 126 gallons is boilght for 
£112 ; how much water must be added to it to allow of its being sold 
.It 17J. 6d a gallon ^ 

;^II2= H2 X20X I2c/: = 2688o//. ; 17J. 6 d. = 2 iod. 

Now the ciuanlity sold for ;^ii2 at 17.? 6 d. a gal =(26880-^210) 
or 128 gallons 

/, the quantity of water mixed — (128— 126) or 2 gallons. Ans. 

Ev ^ If a person gives /\’j 556 8^ for 184 gallons of wine; 
lioVv much watei must be added to it, if he wishes to sell it at Rs.2. 
\oa. a gallon and make a profit of Rs 36. I2c7 ? 

'1 he selling pnee of the mixture = /\V 556. ^a. + Rs 36. 12a. 

-A’j 593 . 4 rt. = c; 492 «. 

Also the selling price per gal —Rs2 loa =42tf. 

/, the quantity sold = (9492 -42) or 226 gallons. 

the quantity of water added = (226— 184) or 42 gallons.* Ans. 

Examples XLVIL 

. 1 . A grocer mixes 40 Ihs. of tea at AV.i yz a Ih, 48 lbs. at Re.i, 
yi. (yp. a 11 ). and 64 lbs at AV i ^)a lop. a lb ; find the value of i ft), 
of the mixture 

2 A grocer mixes 3c\\l 24 lbs of sugar at 6 ^/ 7 . per lb. with 
2 rwt. 64 lbs. at ^\d. ; at what puce per lb must he sell the mixture 
so as not to lose by the sale ^ 

3. A tea merchant mixes 25 11 »s of tea at 1417 a lb., 40 lbs. at 
AV'.i yi 4/^., and 27 lt)S at Re i <)a. 4/. ; at what rate per ft), must he 
sell the mixture, so as to gam Rs 23 2a on the transaction ? 

4 . How many lt)s of tea-dust Avhich cost him nothing) must be 
put ill the abev.e mixture, to enable him to sell the tea at Re.i. you ^p. 
per lb. and gam at the same time Rs.^. on the transaction } 

6. A trader buys 756 cw't of sugar at Aj.19. la %p. per cwt. 
with which he mixes 1921 cwt. of sugar which cost him Rs.2\ per 
cwt. ; at how much per ft) must he sell the mixture in order to make^ 
a profit of A’j.7396. la. 4p ^ 

6. A grocer mixes 19 ibs. of tea at is. loid. per lb., 26 lbs. at 2S. 
3ld. per lb., and ^7 fts. at 2s. 6id. per ft). ; at how much per lb. must 
he sell the mixture so as to gain £2. y. 4d. on his outlay ? 

7. A spirit merchant mixes 26 gallons of wine at 12s. ^d. a 
gallon with 39 gallons at 13s. 4d. a gallon ; how many gallons of water 
must he add to the mixture so as to sell it at icx^. <)d- a gallon ? 

8 . A man bought 150 eggs at 2 • penny, 150 mor^ at 3 a 
penny, and mixed them and sold the whole at 5 for 2d.y how much 
<loes he lose } 
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9. A grocer buys 4 cwt. of sugajf at 6d pf r ib. ; and 8 cwt at 
per Ih. He sells 6 cwt. at si^- per lb. ; at what rate per !b. must 

he sell ^e remainder so as neither to gain nor lose ? 

10. A merchant bought 84 gallons of whisky at AV.8. 6a. 
a gallon, and sold it at A*r.8. '4a a gallon, making a profit of A’j.105 
How many gallons of water did he add to the whisky ? 


185. Income and Expenditure. 

Income including taxes and other rates is called g^oss income, 
but excluding these, it is net income. What a man lays by out of 
his income after meeting all necessary expenses, is called his 

savings. 

y. C^n the reduction of the income-tax from cjd, in the 
pound to 4di a person saves £2g. i5>. lod ; find his gross income 
j£2g. 15s. 10^ = 71 50/f. = savings 
He saves (9-4) or in eveiy of his income 
/, gross income required = ;£(7 150 T- 5; or ^^14^ A//\\ 

Ex. 2. A man has a yearly income of A^j.4867. 8a. and sets 
aside -Aj.630 for charity, insurance and other purposes. What is the 
greatest sum he can spend per week, without getting into debt ? 

Es. a. p. Hence we see that he may 

4867 8 o— yearly income spend Rs.8 \. 7a. lop. eveiy 

630 o 0 = charity, iHcr. week, and have 8p over at 

( 4 4237 8 0= yearly expenditure the end of the year. If he 

^ \l3 io59~^ o spends Es.8i. 8a. per week 

7 io... 87 > 

Examples XLVIII. 

1. A man’s animal income is 10,000 and Ins daily expenses 
ate -^j.18. lo^i. 4p. ; how much does he save in 9 years ? 

2 . A man’s income in the year 1895 Es 5250, out of w^hich 
he saved ,^^.1691. 4a. ; what was his average daily expenditure ? 

* 3. A man spends A’j.105. 14a. in a week ; how much does he 

spend in a year of 365 days ? 

4. If a person spends in 4 months, as much as he earns in three, 
how much can he lay by annually, supposing that he earns ,^^.2505 
every 6 months ? 

8 . What annual income would enable a person to spend 8^, gd. 
a ifey and save £7. 16s. every calendar month ? 

’ i ’ 6. Jf a person has a|| 5 ncome of £S3^^ a year, artd he 

daily £1, 3?. loj/v much wdll be save at the end of 
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7. Find the salary of a person wlio pays ^£7. gs, income-tax, 
when the tax is yd. in the pound. 

8 . A person after paying an income-tax of in the rupee, has 
NS.HS67. iia. 4/. remaining; find his gross income. 

9. If a person’s yearly income be £6^. 12s, 6d. and he lay by 
£20 a year, how much does he spend per day ? 

10. A person has an income of ^*^.6706. 12^7. 6/., and for the 
first 7 months he spends on an average yi'r.588. 6a. Op. a month ; 
how much must he spend during each ot the remaining 6 months, so 
as not to run into debt ? 


186. Division of money. 

When a gi\en sum of money is disided among a number of 
persons in a proposed way, the amounts they severally receive are 
called their respective shares 

Jiv. J. Divide £16. 59. hd among B and C, so that A may 
have £\. 2s. 6d. more than //, and B i6.v. gd. more than C. 

£. s. d. 

Here i>’ has o lO 9 more than ; 

and A ... i 2 6 more than B. 

/, A ... I 19 3 more than C. 

Now, if wc take away these sums, to be subsequently given to B 
and A respectively, their shares will be equal to that of C. 


Hence we hav c 


£■ s. 

d. 

£■ 

S, 

d. 

£• 

s. d. 

£■ 

J. 

d 

16 

9 

lO 

5 

6 

4 

9 10 

4 

9 

to 

I ig 

_3 

* 2 

16 

0 

£s 

1^9 

1 


-a 

£2 i6 ■ 

0 

3)13 

£4 

9 

9 

6 

10 

6 7 

£(> 

9 

t 


A’s i.hare=/6. gs id- ; .^’s share = ;£s. 6 s. 7 ti ; 


and C’s share = Z4- 9J- 

Ex. 2. Divide Rs.wi- 1 1«- among B and C, so that A may 
deceive twice as much as and B twice as much as C. 

If C% share is i, i^'s share is 2 and A'^ share is 4. 

Now, I + 2 +4=7 ; 7 ) R ± tt 7 - JJ ± 

Rs. 16. 1 ^ 

/, C’s share 

• /fs share=A’j.i6. 13a. X2*/?f.33. ioa.\A$u. 
and ^’s sharers ^^-16. i^x4=Rs.6y. 40.) 
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Ex, 3, Divide ^J.2415 among B and^C in such a way that 
for every Rs.zo that A gets, B gets /Cj.15, and C gets Rs,\\ \ how- 
much does each receive ? 

20+15 + 11 = 46; 46)/?j.24I5 

Rs. 52 8/7. 

/. .^4’s share 52. Sa x 20= ^^^.1050. 'j 
Es share 52. 8<7. x i5 = /?3 787 8^. VA/t^. 

and Cs share =/?.y. 52. Sa. x ii = A*j.577. Sa.) 

Examples XLIX. 

1 . Divide A'j.24. ga. 4/ among A, B and 6", so that B may 
have AV.3 5«. 4/ more than A^ and Cs share may be double of A”s 

2 . Divide A’j.73. ^a. bp. between two men so that one may 
receive as much again as the other. 

3 - Divide A*j.i845 9 ^- 6/. equally among 39 pei sorts ; and 
supposing 15 of them to have received their jiortions, and of the 
rest only 21 to appear ; how much might be given to eacli of these ? 

4. Divide £20. 2s. bd. into two sums of money, one of which 
contains as many half-crowns «as the other contains shillings 

5 . Divide A’j.24515 among A^ B and C, so that may have 

-ffj.1786. 12a. more than />*, and C Rs.^^Sl- than B. 

6 . Divide A’jf.2509. 14^. among A^ B and 6', so that B may 
receive 3 times, and C 5 times, as much as A 

7. Divide ;£i89 5^ 7 jd. among 3 men, so that one of them 
may have 1 5 guineas more than either of the other iw o. 

8. A purse and the money it contains are worth Rs 19 4/r , and 
the money is 10 times the value of the purse ; how much does the 
purse contain ? 

9. Divide A*j.69jp between A, B and C so that where A receives 
Rs.io, B may receive A’j.30, and where B receives Rs.20, C may 
receive Rs.^o. 

10 . The sum of Rs.47^. ba. ^p. has to be divided among 5. 

4 persons, so that the first has 20 shares, the second 17, the third 12^ 

the fourth 8, and the fifth 5 ; how much will each receive } 

11 . Divide £119* i6j. 3^. among 36 persons, m such a way that 
17 of them may each receive i8.y. gd. more than each of the rest. 

12 . Divide AV.68427. ^a. 4/ among 3 persons, so that the first 
shall have Rs.^bSj. za. Sp. more than the second, and the second 
^J.7289. la. 4^. more than the third. 

• W, 

, 187. Men, Women and Boys. 

Ex.^ Divide Rs.i^b. 4«i. among 7 men, 9 women ^nd 11 boys. 



MEN, WOMEN AND BOYS. 




SO that each man may receive* three times as much as a lioy, and 
each woman twice as much as a boy. 

The 7 men will receive as much as 7x3 or 2 1 boys and the 9 
women as much as 9x2 or 18 bovs ; therefore 7 men, 9 women and* 
11 boys will receive as much as 21 + 18 + ii 01 50 boys Thus, 


7 men =21 boys 
9 women =18 ... 

I r boys — r i . . 



/iV 
5)156 
10) 31 


50 Rs.^ 

Hence a bo) s share = A\y3 2a ^ 

a woman’s = AV 6. 4^. and a man’s = A* 99 6a 


(I 

4 

4 


2 A man and a woman togethei have A’j.40 (m. 8/., a‘ 
woman and a boy together ha\e A’v.30 8^^, a man and a hoy to- 
gether have A’j.35. 7^/ 6/ ; find how much a man, a woman and a 
boy together have 

Heie, adding the three given items, we have 
twice a man’s money + twice a woman’s money -h twice a boys mone\ 
— Rs\o. 6a 8/4-AV30. 8«+A*jr35 ya. 6 ;^ = A’ 9. 106 6a, 2p 

a man 4- a woman 4- a boy together have Rs 106 6a 2p. — 2 

= A\53 yi ip, Ans. 


Examples L. 

1 . Divide £2 109 loitf. between 3 men and 2 women, giving 
to each of the men 3 times as much as to each of the women. 

2 . A gentleman divided AV 103 2a among 12 men, 16 women 
and 30 children ; he gave to each man twice as much as to each 
woman, and to cacli woman three times as much as to each child. 
What did each woman receive ^ 

3. Divide AV 3993. 8a among one man, one woman and 15 

boys, in such a way that tlie mfin’s share is jo tfmes, and the woman’^ 

share 3 times as inucli as that of each boy ; whal 1-. the value of the 
share of each ? 

4. Divide /?. 9 . 55 oi ga among 4 men, 6 women and 8 boys^ 

giving to each man double that of a woman and to each woman 

triple that of a boy. 

5 . Divide £15. 6s among 12 men, 17 women and 26 children, 
in such a way that a man shall receive 3 times as much as a child 
and a woman twice as much as a child : what does a woman receive ? 

6. Divide AV.n 51. 4a. among 20 women and 25 men, so that 
each woman* may receive A9.7. 8a. more than each man ; how ztiufch 
will each woman receive ? 

7. If 20 men, 40 women and 5och?llli;en receive AV. 3 500 among 
them for 7 weeks’ work and 2 men receive as much 3 

or 5 children, what sum docs a woman receive per week ? 
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8 . The weekly wages at a mill lamount to^ A’.r.id62. In the mill 
a certain number of women are employed at Re.'i. 6a. %p. a day, five 
times afc many men at Ay. 2 . \7,a. a day, and 6 times as many boys 
at Re.\. 2a 8/. a day ; hov\ many men are employed ? 

9 . A and R together have Aa*.48. 14/1. 9/., B and C together 
’.have A’s.45. icv/ 6/., A and C togetJier have Aj.54. 8rf. up. ; how 
much has C 

10. A goat and a lamb are togcthci worth Rs 6. loa.^ a goat 

and a calf aie together worth Rs. 10. 4a 8/. ; and a calf and a lamb 
are together worth A^.8 6p. , find the price of a goat, of a lamb 

and ot a ( alf 


Examples worked out. 


/i.r. /. \ man has a certain niimbei of pice, twu e as many two 

anna pieces, thi<‘c times as many four anna pieces and four-times as 
?nany ru])ccs If the total amount be AV.501. Qa , find the number 
of coins of each kind. 

Here, 1 pice + 2 two-anna pieces + 3 four-anna pieces-f 4 rupees 
-=(i -I- 16-1-48-1-256) pice = 32i pice; ancl A\y.5oi. 9rt. = 32ioo pice. 

/, the number of pice=-(32ic)0 — 321) 01 tcx>. 

Hence, no. of Ivvo-anna coins = 2 x 100=200 ; the no. of four anna 
cMQins = 3 X 100=300, and the no. of rupees =4 x icx)=4oo. A ns, 

^ E>\. 2. A man died on June 2 Monday, 1890, having lived 

33025 days exclusive of the day of his death. Find the day and date 
*of his birth. 


A year -365 days ; therefore 23025 days 365 = 63 years 30 days. 
Now 111 these 63 years, t 6 are leap years (which'=366 days) ; therefore 
23025 days = 63 years -H (30- r6) days or 63 years 14 days. 


Again, i 8 c>o-- 63 — 1827, and reckoning Relays backwards from 
June I, we (ome to May ic^. 

Hence the man was born on May 19, 1827. 


J^ow 23025 divided by 7 gives a remainder 2 ; therefore he was 
hjrfn on Saturday, reckoning 2 days backwards from Sunday. 

^ Ex. j. 'I'he total expenses of a family when rice is at Rs.4 per 
maund are AV.55 ; when rice is at A*.y.3 1212. per maund, they are 
Rs.S2. 8«. (other expenses remaining the same) find his total 
expenses when rice is at Rs.4. 4a. per maund* 


Heie, a decrease of (Ajr.4 - Aj.3. iza.) 0x4a. per md. in the 
price ot rice makes a decrease of (AV.5{-/f*r*S2. %a.) or Rs*^. 8tf. 
«4oa. in the family expenses. 

Hence, quantity of riR consumed by the familyss*:;^ or lomds. 
Therefore the e;$penditurc on rice* Aj.(4X 10) or Rs.40 and the other 
expenses 55 - 40) « V 5. 



I X S WORKED OUT. 


145 


Vow, the price pf lomds.^at A’y4. 4^ permd.=A’J 4. 4<* x 10 

42 8fl. 

Hence, the required expenses -Ar 42 8^ + Aj 15- Ay ^7.*Sa 

Ex 4 A. coin merchant mixed 10 mds of rice worth Aj4per 
md with a certain quantity woith AC3 8^7 permd, and selling the 
mixtuic at Rs 3 pei md gained As 10 on the whole How many 
mds of the sec ond kind did lie mix ? 

Bv selling the hist sou of iice at A’y 3 \2a per md he incurs 
a loss of (Ay 4— Ay 3 \2a) 01 per maund , therefore the loss 
in 10 mds =10x4^ —40a =As 2 8^ 

Now, gain pci md on the second sort (AV 3. i2rt“Aj3 
-4/r and as he shall ha\c to make altogethei Ajio+Aj2. 8a. 
or A’y 12 8a -200a 

/. the ([uantitv icquiied = -4:- 01 ^ mds 

A'l j A t^ 07 ua/ii mixed milk woith Ay 7 per md with twice as 
miuh woith Ah 5 8a pei md and ha\ing «^old the mixture at Rs.6. 
4a pc r md , cleaicd Ay 10 8a on the whole How much did he mix 
of car h soi t ^ 


The cost of I md of fiist4-2mds of second -- Ah 7 x i + Ah 5. Sci. 
X2t- A i* 18 

/, the cost of I md of the mixture— Ah ib- 3 = Ah 6. 

The gam per md=Ay6 4^ ~A$6=4r7 and the total gain is 
Ah 10 8^7 = i68r7 


/. the whole mixture contains -J- 01 42 mds 


4-2 = ^ ; .% quantil) §f fiist sort = 42 - 3 =^ 14 mds. ^ 
and second . = 14 x 2 = 28 mds./ 

.16 A supply of watei suffices for 60 days if 10 maunds leak 
oflf^very day, but only for 55 days if 15 maunds leak off daily. Find 
the total quantity of water in the supply. 



In the first ease 60 x 10 01 600 mds leak off altogether, while in 
the second 55 x 15 or 825 mds leak off 

for (60-55) 01 5 days^ use (825-6CX5) or 225 mds of water 
are required 

/, foi daily use (225-5) 01 45 mds of water are required. 

Now, taking the first case, we find that the supply lasts for 
todays ; and m that time (60x45) or 2700 mds are required for 
use ; and 60 x 10 or 600 mds. leak off 

Hence the total quantity reejd =:(27cx)+6oo)mds. = 33cx> mds. Ans* 

£x. y. On changing 3 four-anna ppecs, I received 36 coin^ 
m single and double pice. How many dial get of each ? 

Hel-e 3 four-anna pieces = 12a. » 48 pice. 


10 
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Now had all been single pice, I «would havf received 4^ ; but as- 
1 received (48-36) or 12 single pice less, and the difference between 
a double and a single pice is one pice, 


the number of double pice= 12 \ 

and sinijlc pice= 36- 12 = 24/ 


Ans, 


Ex. S. A man has throe estates, and his incomes from the second 
and third are respectively twice and thnee as much as from the first. 
He has to pay an income-tax of 8 pies in the rupee for the first, 
la. in tlie rupee for the second, and la. 4p. in the rupee for the third. 
If the total income-tax be Rs.Zo^ how much income does each 
estate yield ? ^ 

' Supposing his income from first to be /?r.i, his income from 
second = iff j. 2, and from third Rs.y 

Also, for the first he should have to pay (1x8) or %p. in the Re. 
... second ... ... (2x12) or 24;^. m the 

... third ... ... (3x16) or 48/. in the -ff^. 

the total tax amounts to (8 + 24 + 48) or 80 pies in the rupee. 

Also -ff.r.8o=(8ox i6x 12) pics, the total ta\. 

Hence, income from first = Rs.i^o x 1 6 x 1 2 — 80) — Rs. \ 92 \ 

second = . . . 1 92 x 2 —Rs . 384 }* An t. 

< third = ... 192x3 ^Rs,^y6j 

Ex. g. A gave B as many sovereigns as is expressed by the surn 
of all the numbers that can be formed by different arrangements of 
the digits 2, 4 and 7 taken all together ; and B gave A as many 
six-pences as is expressed by the sum of all the numbers that can be 
formed by different arrangementSgOf the figures 4, 5, 8 and 9 taken 
ail together. Who is the gainer ana by ho^\ much t 

The sum of all the numbers that can be foimed by different 
arrangements of the digits 2, 4 and 7 taken all together =2 x (2 +4 
+ 7)x^io^ + io+i) = 2X 13X 111 = 2^86. [SeeJ^A. p, Page 70,! 

Similarly, the sum of the numbers formed by the different 
arrangements of the digits 4, 5, 8 and 9 taken all together=6x(4+ 
5+8+9 )x(io* + io‘** + io+i)=6x26x nil — 173316. 

Hence AgaxoB 2886 sov. or ;£2886, and B gave 173316 
six-pences or ; 6433 - iSr. 

Therefore A is the gainer by (;£4332. i8j.-;^ 2886) 01 
^1446. iS^. Ans. 


Miscellaneous Examples IL 

1 . From 261 times Rs-SS^- 4^* take i?^.9o892. Sa. and divide 
ttte remainder by S9. 

a How ipaay Napoleons of 151. 9^. each can be obtained for 
$68$ thalers off 
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3 . How iiiany TIobles are 1 ?quivalent to ;fl95. 13^. ? 

4 . 13 rupees, 9 half-crowns and 17 three-penny pieces amotmt 

to £2, i6.y. j find the value of a Rupee. Fina the value of a lac 
of rupees in English money, lac = 1,00,000.) 

5. A dealer bought 9 horses at A’.f.ri8. I3rtr. 0* each ; 6ne 
died and the others he sold at a profit on each of Rs.zi. la, 8/. 
Kind his gam. 

6. The value of a mark being 13^ and that of a moidore 
27y., shew that there arc twice as many farthings in 57 marks and 
57 moidores, as there are drams in i cvt. 3 qrs. 19 ft>s. 8 oz. 8 drs. 
of sugar. ^ 

7. To a certain stock-in-trade A and H together contributed 
A'j. 22. lort, B and C togethei AV.25 8^?. and A and C together /?j.27. 
(ui, ; how much did each contribute? 

8. A boy recei\ing ^n. ])er week has 2a, stopped every third 
week ; if there are 39 weeks in a school yeai, how much does he 
lealize in 4 years ? 

9. A has A^j.ioo2. 7 a, Zp, and B 128786 pies ; if A rec^eive 

from B 22222 pies and B from A Aj.115. ' 5 ^* much will 

A have more than B ? 

10 . Of 2X people 13 lose A’j.1163. ®^ch and 8 lose 

A*.f.93o. ut, qp. each. What is the average loss per man ? 

11 . A and B having an equal share in a heap ^f potatoes 
i ontaining 86 maunds, A takes 24 mds, and B the resf, paying A 
A\v. 27. iirt. 4/. What is the worth of a xnaund Of potatoes ? 

12 . A grocers bill amouhls to Rs.fSqy, 8a, It happens to be 
made up of equal sums for tea at Re.i. 14«. 8p. per jScer, sugar at 40, 
per seer, rice per seer, and coffee at jia. per sear* iHow many 
seers are there ot each soit? 

13 . A pltson mixes together lo fbs. of tea 4 «- per ft., 

13 fts. at 6a. an 4 I4 fts- at AV.i. 8a. per ft. He.|e8erves 6 fts. 
of the mixture for himself and sells the remainder at Jja. per lb. 
1 low much docs he gain ? 

1 * A manufacturer employs so men and 35 boys who work res- 
pectively 12 and 8 hours a day during 5 days of the week, and half 
the time the other day ; each man receives 4a. and each boy la, 4p, 
an hour. What is the whole amount of wages for a year i 

15 . What quantity of water must I add to a pipe of wine 
which costs i^r.900, to reduce its price to Rs.S a giUlon ? 

16 . The yearly expense of a sch^ is A.^.18993* Uacj; tbate 
an endowment yielding ^^,4850. isJ^and suteenptiona 

The rest is to be made up by the fees of the pupffs of whom WtW 

2 17 ; what must each of them pay on hn average ? 
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17 . In what time* will a tradcsnfan, who gAins i6a. 8/>. a day and 
spends of it, be able to pay off a debt of A*j.2o8. ga, ? 

18 . A man’s weekly income is Rs i8. 7<i. and his quarterly 
expenditure is /\’j.i 82. How much will he save at the year’s end? 
(a year= 52 weeks.) 

19 . I buy 80 ibs. of black tea at AV.2. 7 .a. per R) and 20 lbs. of 
green at Rs.z. 12a. per lb. and mix them : at what rate must I sell the 
mixture so as to gain la. 4^ in the rupee ? 

20 . Divide two fields, one of 6ac. 3 po. 1 3 sq. yds., the other 
of 4 ac. 37 po. 27 sq. yds., between A, B and C, so that A^s no. of ro. 
= ^s no. of sq. po. = C’s no. of sq. yds. 

21 . September 17, 1893, '^as Sunday. What day of the week, 
was September 17, 1891 ? 

22 . A wine merchant bought 2 pipes of wine at £2. 13J. 4^/. per 
gallon. How much water must he mix with it that by selling a gallon 
of the mixture for £2. 6s. 8^., he may gam on the whole £14. 

23 . A factor bought 25 pieces of cloth for AV 185000 at A’j.4. 
toa. per yard. How many yards are there in each piece ? 

24 . A house and its furniture are together worth £3^67. 2s. 6/f. ; 
the house is worth 8 times the furniture. What is the house worth ? 

25. A man’s total expenses are ^^.44, when rice sells at 
Rs. 2. Sa. per maund, and A\r.46. 4//. when rice sells at Rs.2. 1 la. 
per md. What arc his expenses when rice sells at Rs.3. 3a. per 
maund ? 

26 . Two persons buy mangoes at 16 per rupee ; one sells at 12 
per rupee and the other 16 for AV.i. 4a. How much profit does one 
make more than the other ? 

27. A man spending daily Rs.2. joa. 6p. lays by Aj.150. 2a. 
lip. in the year 1897 ; find his daily income. 

28 . I received 320 pieces in half-rupees and quarter-rupees in 
e^change foi 100 rupees. How many of each did I get ? 

^ 29 . 4 and B gave equal sums in buying 15 horses and 
22 cows. A took 5 horses and 17 cows and B the rest. If a horse 
cost Ar.56. %a. and a cow Rs.3^. loa., how should they settle the 
account ? 

30 . A man was born on the i5tli of May 1762, and died on the 
17th of June 1835. How many days did he live, exclusive of the 
day of his death ? 

31 . A goldsmith manufactured 2 Ibs. 3 dwts. 8 grs. of gold into 
rings, each containing 9 dwts. 16 grs. : he sold the rings at Rs.2S 
each ;^how much did he receive for them ? 

32 . A piano, table carpet cost Rs.632. 12a . ; the piano and 
^J- 547 ; 6a., and the table and carpet cost Rs.2^ 2a. 8/. 
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33. A grocer buys 40 lbs. of tea at AV.i. 12^?. per lb. and also 

some cheaper tea ; Ite mixes tfie two kinds of tea and by selling all 
the tea for /? j.236. ^a. Re.\, 11^. per lb. gains Rs.^2. 14a. 8/. on 

his outlay ; how many lbs of the cheaper tea does he buy,’ and at 
what price per lb. ? 

34 . Twice A^s money=3 times /Ts money, and the difference 
of their moneys is Rs.12. loa. How much has each ? 

35. A bag contains a certain number of rupees, twice as many 
half-rupees, 4 times as many quarter- rupees and 8 times as many 
two-anna pieces, and total amount in the bag is Rs 100. How many 
of each arc there ? 

36 . A, B and C contributed e(iiial sums in purchasing 22 
horses, 28 cows and 56 sheep. A took 7 horses, 9 cows and 19 
sheep, B took Shoises, Stows and 17 sheep, and C the rest If 
the price of a horse be Rs 68. , of a cow Rs 44 lo/z. and of a 
sheep Rs.y. ta.^ which of them shall have to pay and which to 
receive, and how much ? 

37. A landowner has three estates. The first estate yields an 
income of AV.3000, the second A’t420o and the third A^J.6250. If 
the rate of tax be la, in the rupee for the first, la. 4p. in the rupee 
for the second and la. 3/. in the rupee foi the third, how much tax. 
has he to pay altogether ? 

38 . Divide A.L7890 among Ay B and C m such a way that A 
may receive Aj.125 moie than twMieas much as />’, and C AV.250 
more than thrice as much as />'. 

39. A certain weight of gold worth Rs,2o, \4a, per tola 
is mixed with an equal weight worth Av.iS. 6p, per tola. 
Determine the weight of gold, so that by selling the mixed gold at 
Rsak), 14a, 6p. per tola, a goldsmith may clear Rs.12, 8 </. on the 
whole. 

40 . In making 50 benches, the cost of each for wood is A^.i. 
20., for labour 130., for polish 20. and for screws itf How much is 
gained on each bench by selling the w'hole lot for Rs.112, 80. ? 

41 . The 15th of May iStpwas Thursday. What day of the 
week was the 27th April 1790? 

43 . The cost of maintaining a family is Rsa22, 80. when milk 
sells at 20. per seer, and Rsa 2^, 120. when milk sells at 20. 3^. ptr 
seer. Find the monthly consumption of milk in the family and the 
amount of other expenses, supposing the latter to be unchanged. 

43 . A besieged garrison has a supply of water for 50 days. 
Owing to a leak, however, in the bottom of the reservoir, 5 gallons 
waste every day, and then the supply suff|||ps for ten days less« Find 
for how many days the supply would Suffice if 20 gallotts leak off 
every day. 
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hgowala mixes 12 mds. sr. of milk at ^.6. 9^. per nicl. 
with 22 mds. 24 sr. al /Cj.7. Sa. per md. He tnen adds i md. 20 si. 
of water and sells the mixture at 6 seers per rupee. How much does 
he gain*or lose,? 

45 . Divide 10256. 12^. among three men, so that the fiist 
shall get j^?j,i25i. 4a, more than the second, and A*j.i 52 less than 

third. 

f 46 . 8 men, 16 women and 24 boys earned Aj.136 in 8 days 
A woman earns daily 2a, more than a boy, and a man daily earns as 
much as a woman and a boy together. Kind how much a man, 
a woman and a boy daily earn. 

47. If 50 pieces of coin consisting of single and double pi(e 
make up a rupee, find the number of each coin. 

48 . A man died on the 7th August, I'huisday, 1890, having 
lived 21000 days (exclusive of the day of his death). Find the day 
and date of his birth. 


49 . A certain Knglish landowner has three estates, for w'hith 
he has to pay a total lax of ;£i8o- His income from the second and 
third estates are respectively twice and four times his income fn m 
the first. The rates of tax for the three are respecti\ely u. 2//., i.v. 
3^. and IS. 4ri, in the £, Determine his income from each estate, 

50 . A pays 71 as many rupees as is cxpiessed by the sum of 
the numbers formed by all the different arrangements of the figures 
2, 3 and 4 taken all together, and B pays A as many double pice as 
is expressed by the sum of the numbers formed by the figures i, 2, 3 
and 4 taken all together and arranged in all possible ways. Who 
shall be the gainer and by how much ? 

/ 51 . Divide lo/r. among 8 boys, 4 women and 3 men in 

^uch a manner that a woman shall receive 2a. more than twice as 
much as a boy, and a man 4a, more than as much as a boy and a 
woman together. 

52 . A man died on the ist of August, Friday morning, 1890. 
He had lived 10000 days. Find the date and day of his birth. 


53. Divide Ar.1780. i:^a. into three such parts that the first 
part shall be Aj.125. 3^- than the sum of the second and third, 

the second pari Rs.iy, 12a. more than the third. 

X' 64 . If the monthly expenditure of a family be Aj.57. 8«., 
nvhen rice is at Iis.4. 6a. per maund and /?.y.s8, when rice is at Aj. 4 * 
8<t pei maund ; what should the expenditure be when rice would be 
at Am- per maund? 


55 . What sum of money is that which being multiplied by 16, 
/is.24 added to the prodtimt, the sum divided by 13, ana Aj.j. 13^1, 
added to the quotient, the $um is Rs.y^ ? 

58. An equal number of men, women and bovs totfether earned 
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Rs.62. 8 a. in 5 days. \A boy caims 2n., a woman 3«. and a man Jrt, 
flaily. Find the number of boys. 

57. A goldsmith mixes a certain number of tolas bf gold 

worth 20. 8 a. per tola with twice that quantity worth 6 a. 

per tola On selling the mixed gold at /^s.20 per tola, he gained 
y??. 1 5. How much of each kind did he mix ? 

58 Sound travels at the rate of 1142 ft. jier second ; what is 
^he distance of a thunder cloud when the sound of thunder follows 
the flash of lightning after an interval of 9 seconds ? 

69 A gives i? 112 gallons of brandy at 32 j. Cd a gallon, and 

receives in return ^^40. 12s 6d and 780 yds of cloth. What is the 

price of the cloth per yard ? 

60 . There are 6 presses at work striking off sovereigns, half- 
sovereigns, florins, shillings, six-])ences and four-penny-pieces respec- 
tively, and each at the rate of 2500 per hour ; find the value of the 
money struck off in 13 days of 9 hours each. 

61 What is the difference* in seconds between the Mahomedan 
year of 354 days 8 hrs. 48 min and the Hindu year of 365 days 6 hrs. 
12 min 30 sec. ? 

62 . If 6 hats cost as inuv'h as 25 pairs of gloves, worth y?cM. 
loa! a pair, how many hats can be bought for A\y.6i6. 2c/. 4^. ? 

63 If telegraph po*.ts arc placed 66 yards apart and a railway 
train passes one in every thrc'e seconds, how many miles an hour 
IS the train running? 

64 . A person observed the flash of a cannon 7 seconds before 
he heard the report ; how far was the cannon distant, supposing 
that sound moves at the rate of 1142 ft. per second ? 

63 . In how many days of 8 hours each w^ill a person be able to 
'’ount 10 lacs of rupees at the rate of 80 per minute ? How many 
will remain to be counted on the morning of the 26th day ? 

66. How' much water must be mixed with 30 seers of milk 
worth 2a. per seer, in order to reduce its price to la. 6p. per seer ? 

67 . By the payment of 2S. \d. in London a banker will gJVO 

* red it at Calcutta for a rupee ; how many rupees may be received in 
Calcutta for the payment of 3 ^- London ? 

68. If 5 oz. of silk can be spun into a thread 2 fur. 20 po. longi 

what weight of silk would supply a thread sufficient to reach to 
Moon, if the distance be 240000 miles ? ♦ 

69 . A ship’s crew of 50 men have a supply of water for 30 

at 2 seers a head ; U^they lose 125 seers, and find that they will bt 
50 days at sea, whdt must be each man's ^ily allowance ? ^ 

70 . A landowner has four estates, for which he hastot>ava 
tax of /?j.76a The second, third and fourth yield respectiiSely 
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thrice and four times as much inoome as tl^ first. If he tax be 
levied at lo, 9, 8 and 6 pies in the rupee respectively, find the amount 
of his income from each estate. 

71 . A tradesman in In Jin exchanges with a merchant in China 
as many maunds of sugar as is expressed by the sum of all the 
numbers that can be formed b) the difreient arrangements of the 
digits 7, 8 and 9 taken all togethci, for as many pounds of tea as is 
expressed by the sum of all the numbers similarly formed by the 
digits 3, o, 5 and 7 taken jill together. How much tea does the 
Indian merchant get in return for 37 mds. of sugar ? 

72 . A man’s monthly expenditure consists of 5 mds. of rice, 
I md. 20 sr. of flour, 15 sr. of ghee and 2 mds. 15 si of milk. When 
rice costs A*J3. 10a. 6/ per md , flour A’j. 4 . I2rt. per md., ghee Rs.y/. 
8a. per md. and milk Ks.^. 8a. per md , the total expenses amount to 
A’j.130. loa. If the puces of other articles remain the same, what 
would his family expenses amount to, when rice would sell at Ks.^. 12a., 
flour at AV.5 4a., ghee at A*j. 41. 8a., and milk at 4a. per maund ? 

73 . A total weight of 12 mds. 10 sr. consists of a certain 
number of 10 seer-weights, three times as many of 5 seer-weights, 4 
limes as many of 2i seer-weights, 6 times as many of i seer-weights, 
8 times as many of half seer- weights «ind 16 times as many of powa 
weights. Find the number of each kind of weights. 

/ 74 . A certain number of sovereigns, twice as many crowns, 

'5 times as many half-crowns, 8 times as many shillings and T2 times 
as many six-pcnces together amount to £2^. 5.? ; find the numbers 
of each coin. 

76 . A man mixed 3 mds. of milk at A’j.4 8rf. per md. with 
a certain quantity worth Ai.4. 4a. per md. and three times that 
quantity worth Aj.3. 12a. per md. He sold the mixture at A’J.4 
2du per md. and thus cleared AV.15 on the w'hole. How much of 
tne second and third sort did he mix ? 


CHAPTER IV. 

Numbers, Measures and Multiples. 

1. NUMBERS. 

188. Numbers which follow a regular order increasing by i, 
are called consecutive numbers. The consecutive numbers com- 
inencin|r at 1 are called natural numbers. 

Thus, 4, 5, 6, 7, 8, &c. are consecutive^ and i, 2^ 3, 4, 5, 6, &c. are 
miurai numbers* 
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189. Numbers a^e either eyen or odd. 

Numbers are called even when they can be divided by 2 with- 
out a remainder, and odd when the) cannot be so di\ ided. . 

Thus, 4, 8, 10, 16, &r. are eifen and 3, 5, 7, 13, &o. are oiM 
numbers. 

190. A measure or factor of a number is atty number which 
divides it without a remainder. It is said to measure the number by 
the units contained in the quotient. 

Thus, 4 IS a measure or factor of 24, because it is contained 
exactly 6 times in 24. All numbers have i for a measure. 

191. An aliquot part of a number is any measure of it. 

Thus, 4 IS an aliquot part of 20, for 4 is a measure of 20. 

192. A multiple of a number is any number which contains 
It an exact number of times. 

Thus, 108 IS a multiple of 12, because 12 is contained exactl) 

9 times in 108 

193. A measure is sometimes called a Bubmultiple. 

Thus, 4 IS a submultipfe of ib. 

194. Numbers are either prime or composite. 

A prime number, or a prime, is a number which can be 
divided exactly only by itself and by unity. A composite number 
IS a number which can be separated into factors each greater than 
unity, or which, in other words, arises from the multiplication ol 
two or more other numbers, termed fat tors 

Thus, 2, 5, 7, II, &c are primes^ and 4, 8, 10, 12, &c. are com- 
posite numbers. 

195. Two numbers are prime to each other, when their only 
common measure is i. 

196. One number is divisible by another when it can be 
divided by that other number exactly. 

Thus, 20 is divhible by 5, for 20 contains 5 exactly 4 times. 

197. The following Rulks are important, and should be care- 
fully committed to memory. 

(1) If a number divide a product of two factors and be prime to 

one of them, it must di\ ide the other. 

Thus, if 4 divide 9 x 24, and 4 is prime to 9, then 4 must divide 
24, for 4 IS a measure of 24. 

(2) If a number is divisible separately by two others which are 

prime to each other, it is divisibl^by their product. 

Thus, if 240 be divisible by 3, and by 4, where 3 and 4 are prime 
to each other, it will be divisible by 3 X 4 , for 240=(3 X4) X 2 o. 
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(3) If one nuiftber is divisible by another, ai/y multiple of the first 
is also divisible by the second. 

Thus, TO is divisible by 2 and 3 ; hence any number endinj? with 
o, bemf^ a multiple of 10, is divisible by 2 and 5. 

100 IS divisible by 4 and 25, therefore all numbers ending with 
two ciphers are divisible by 4 and 25. 

1000 IS divisible by 8 and 125 ; hence all niimbeis ending with 
three ciphers are divisible by 8 and 125. 

Again, 1001 ^=-7 x 1 1 x 13, and therefore 1001 is divisible by 7, 1 1, 
and 13. Hence all numbers like 7007 or (7x1001), i8oi8 or 
(18 X 1001), 325325 or (325 X 1001) are all divisible by 7, ii and 13. 

Ma) If each of two numbers is divisible by a third, their sum or 
difference U also divisible by the third. 

Thus, 8654= 8650+ 4 and is diMsible by 2, if 4 » 

4235-= 4240- 5 5, if 5 is; 

733fi= 7400- 64 .. 4. if 64 IS , 

78664= 78000+664 ... .. . 8, if 664 IS ; 

86184= 86086+ 98 and IS divisible by 7, if 98 or (184- 86) is ; 

429275 = 429429-154 11, i^" r54f>r(429-275) IS ; 

186459=186186 + 273 13, if 27301* (459- 186) is^ 

i (5) If cac’h of two numbers is divisible by a thud, then the suin or 
difference of any multiple of the first and of any multiple of 
the second is also divisible by the third. 

Thus, 627 = 600+20 + 7=6(99+ 0 + 2(9+ i; + 7 
— 6x99+2x9+6 + 2 + 7 ; 

/, 627 IS divisible by 3, if 6+2 + 7 is. 

7362 = 7000 + 300+60+2 = 7(999 + 0 + 3(99+0 + 6^9^-0 + 2 

= 7x999 + 3x99 + 6x9 + 7 + 3 + 6 + 2 ; 

/, 7362 is divisible by 9, if 7 +3 + 6 + 2 is. 

82654=80000 + 2000+600+50+4 

= 8(9999+ 0 + 2(1001 - 0+6(99 + 0 + 5(1 1 - 0+4 
= 8x9999 + 2 X 1001 +6x99 + 5 x 1 1 + 8 -2+6- 5+4 ; 

/, 82654 is divisible by 11, if (8+6+4) --(2 + 5) is. 
tfoi 9999, 1001, 99 and II are all divisible by 1 1.) 

198 . Criteria of Divisibility. 

A number is divisible by 

2, if Its /ast digit is divisible by 2 ; as 450, 326. 

3 , if the sum of the digits is divisible by 3 ; as 267, 531. 

4 , if its /izsi two digits are divisible by 4 ; as 600, 520, 924. 

5 , if Its last digit is o or A ; as 370, 865. 

if it is divisible by botn 2 and 3 ; as 318, 588. 

*8, if its last three digits are divisible by 8 j as 3000, 5240, 2816. 
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9, if tlie sum of its c^gits is divisible by 9 ; as 648, f02, 

10 , if its /asi digit 'is o ; as 4570, 2300. 

11, if the difference between the sum of its digits in the ■and in 

the even places is o, or is divisible by ii ; as 1067, 2695, 19613. 

12, if It is divisible liy both 3 and ; as 708, 1164. 

For 7 and 13 , sec Ait. 197 (4;. 

199 There is no direct method for determining primes, and 
so we give below a list of the prime nunibeis from 1 to 227. 


I 

II 

29 

47 

71 

97 

*13 

*49 

*73 

*97 

2 

13 

31 

53 

73 

101 

T27 

15* 

179 

199 

3 

17 

37 

59 

79 

103 

13 * 

*57 

181 

2ir 

5 

19 

41 

61 

83 

107 

137 

*63 

191 

223 

7 

23 

43 

67 

89 

109 

'39 

167 

193 

227 


200. To ascertain what numbers are prune. 

(i) Every number whose Last digit is o, 2, 4, 6, or 8 is divisible 
by 2 (Art. 198), and therefore e\cry smh number except 2 itself is 
not a prime. Every number whose last digit is o or 5 is divisible 
by 5, and therefore every such number except 5 itself is not a prime. 
Hence the last digit of every prime number except 2 and 5, must 
be T, 3, 7 or 9, 

fii) If then the last digit of the given number be i, 3, 7, or 9 try 
as divisors one after another the primes 3, 7, 11, 13, &r. ; if there is a 
remjiinder in each case the given number is a priint*. It is not neces- 
sary to try a divisor w'hose square is greater than the given numl>er. 

Ex. Are 689 and 947 primes ? 

(t) 689 is not divisible by 3 (for 6+8+9=23;, nor by 7 (by 
trial), nor by ii (for 6+9- 8^ 7), but is divisible by 13 ; therefore 
689 is not a piime. 

(2; 947 is not divisible by 3, 7> * ^3^ *7? *9? 23, or 29 ; and we 

need not try the next divisor 31, for the square of 31 is greater than 
947. Hence 947 is a prime. 

201. To resolve or decompose a composite number into iu 
prime factors is to find those prime numbers which when multiplied 
together produce the given number. 

Thus, 210=2x3x5x7 ; 504 = 2x2x2x3x3x7 = 2* X3* X7. 

203 . When the factors obtained are all primes, the number is 
said to be resolved or decomposed into its prime or elementBiiy 
factors. 

203. No number can be resolved into prime factors in more 
than one way. 

204 . To resolve a number into its pr^e factors. 

Rule. Divide in succession by each of the primes 2, 3, 5, 7, 
* t, which can be used as divisors, and m each case 9 !s oiien is 
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possible, until we obtain el quotient^ which is a- prime ; these divisors 

* id the last quotient expressed in the form of a product make up the- 
ven number. 

i. Resolve 44856 into prime factors. 

2*:= 8)44856 The last two digits form 56, which is divisible 
3»^9;56 o 7 by 8 ; the sum of the digits— 4 + 4 + 8 + 546 = 27. 

Hence the number is divisible by 8 and c; or 2 * 

^ and 3 ^ 

.\lso 623 = 7 X 89, and that 89 is a piinie. 

/. 44856= 2-* X3" X7X89. 


2 , Decompose 8862777 into its prime factors. 


3**9)8862777 

3**9)984753 

iOickmLZ 

7)9947 

7)1422 

7)203 

29 


'I'he sum of the digits = 45, which is divisible b> 
9 or 3^ ; the sum of the digits of the quotient = 36 , 
also (8 + 6 + 7+7)~(8+2 + 7)=-ii. Hence the 

number is divisible by 9, 9 and J i. 

Again, in 9947, we have 947-9 = 938, which is 
divisible by 7 ; m like manner, again by 7, and 203 
= 7 X 29 and 29 IS a prime. 


/. 8862777 = 9XQXiix7X7X7X29=3*xJtX7*X29. 


Examples LI. 


1. Resolve mentally the following into elemental y factoi s. : - 

(1) 6 ; 10 ; 14 ; 21 ; 35 ; 38 ; 45 ; 64 ; 81 ; 96 ; 72. 

(2) 56 ; 30 ; 280 ; 144 ; 224 ; 285 ; 198 ; 176 ; 342. 

2 . Decompose the following numbers into their prime factors — 

(1) 320; 460 ; 462 ; 315 ; 612 ; 715 ; 846 ; 945 ; 735. 

(2) 1188 ; 1309 ; 1827 ; 1331 ; 1456 ; 1485 ; 3675 ; 4620. 

b) 5350 ; SS 030 ; ; 47089 ; 53599 ; 88725 ; 1 1025. 

(4) 514250 ; 190463 ; 259811 ; 508079 ; 4149173 : 4057690. 

(5) 7507500; 73896433; 11176704; 119189070; i2S023Soa 

3 . Ascertain which of the following numbers are prime, and the 
prime factors of those which are composite . — 

(0 31 ; S3 ; 86 ; 96 ; 167 ; 132 ; 275 ; 480 ; 856 ; 873- 

(2) 397 ; 289 ; 461 ; 7^7 i 667 ; 851 ; 953 ; 971 ; 997- 

(3) 1009 ; 1517 ; 1729 ; 4576 ; 2501 ;^47I7 ! 3389- 

4. Determine which of the following^ numbers are divisible by 
»» 3. 4. 5. 6, 7> 8, 9, 10, II, f2 and 13 respectively 

(l) 165 ; 216 ; J24 ; 425 ; 639 ; 936 ; 868 ; 512 ; 795. 
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(2) 3164 ; 422a : TU^ ; 2859 ; hiS 99 ; 14916 ; 53729. 

(3) 1235 > 6467 ; 3^187 ; 123456 ; 777777 ; 601830. 

(4) 2709344 ; 50707338 ; 6913580247 ; 726441196. 

5 . How many prime numbers arc there between ? — 

H[i) 16 and 96. (2) 53 and 100. (3) 140 and 230. 

(4) 330 i^nd 350. (5) 556 and 600. ( 6 ) 790 and 1008. 

6- By what numbers may 179, 313 and 799 be divided that the 
remainders may be 3, 5 and 7 respectively ? 


II. GREATEST COMMON MEASURE. 

205 . A common measure or common factor of two or 
more numbers is a/ty number, which will divide each of them without 
leaving a remainder. 

Thus, each of the numbers 2, 3 and 6 is a tommon measure or 
common factor of 18 and 30, for each of the numbers 2, 3 and 6 
divides 18 and 30 exactly. 

.206 The ^reati\^f number that di\ ides each of two or more 
numbers exactly is called their Greatest Common Measure 
<G. C. M.) or Highest Common Factor (H. C. F.). 

Thus, 6 IS the Greatest Common A f ensure of 18 and 30, for it is 
.the greatest number capable of dividing each of them exactly. 

\ , 207 . one number measure each of two others^ it will measure 

Jheir sum and difference ; also^ any multiples of each^ their sums and 
differences. 

Thus, 4 is a common measuie of 20 and 12 ; and 
their sum=20 + i2 = 32 = 4x8 ; ihcir difference=20- 12»8 = 4X2 ; 
a multiple of 20=20x5=100=4x25; of 12=12x7 = 84=4x21; 

also, 100 + 48=148 = 4x37; 100-48 = 52=4x13; 

-each of which evidently comprises the number 4 as a measure or 
factor ; and similarly of more numbers. 


Examples LII. 


Find, by impection^ the c. c. M. of 


1 . 4 and 6. 

5 . 20, 32. 
e. 91, 84. 

13 . 21, 28, 35- 


2. 6 and 9. 

6 . 48, 27. 

10 . 30, 45. 

14 . 30, 25, 45 - 


3. 8 and 13 . 

7 . 42> 28. 

11. 4* 57- 
16. 32, 40. 48. 


4 . 9 and 24. 

4®. 54* 

IS- W 8 * 40- 
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20a The c,. c. M of two or ni#re numbei(^ may often be found 
resolving each number into its prime ficiors and then taking 
the product of aU the prime factor common to them. 

£x. Find the (i c. M. of 63 and 168. 

6^ =-7x9=- 7x3x3 ; 168=7 X 24 — 7 x 3 x 8 = 7 X 3 X 2 X 2 X 2 
Therefore the factors common to 63 and 168 are 7 and 3 ; hence 
the G c. M. = 7 X3= 2T. A/ts, 

209 . In finding the G ( m of two or more numbers, it is suffi 
dent to find the prime factors of one of the numbers, and then find 
by Inal which of these factors divide each of the remaining numbers 
exactly ; the plod lut of all these common factors is the required 
a c. M. 

Jix. Find the G. c. M. of 492, 744 and 1044. 

The piime factory of 492 arc 2,2,3 and 41 ; of these factois 
2, 2 and 3 divide 744 and 1044 exactly, but 41 does not divide them. 

Hence, the required (;. C'. M. is 2 x 2 x 3 or 12^ A ns. 

Examples LIII. 

Find, by method of (tutors^ the (;. c. M of 
1 . 45 and 72. i. 64 and 96. 3 48 and 72. 

4. 56 and 140 5. 81 and 171. 6 74 and 259. 

7 . 205 and 387. a 32s and 425. 9 . 230 and 414. 

10. 490 and 546 . n. 308 and 506. 12 347 and 323 

13 . 1216 and 434. 14 . 620 and 2108. 15 . 45, 73 and 81. 

16 . 162, 739 and 4374. 17 . 1326, 3094 and M2 o. 

18 . 372, 994 and 3133. I9. 504, 5392 and 3040. 

80 . 102, 612, 476, 816 and 428. 


numbers can easily be resohed into their prime 

rte is formed b? 

to\n7h« • l^t powers of those factors which are common 
to all the given numbers, but when the numbers are large and their 
prime fiictors cannot be readily determined, we use a different method. 

**** numbers, whose prime factors 

cannot be readily ascertained, we use the following Rule ^ * 
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Ex\ F'lnd the m. of 9356 and 8496. 


8496)975^(J 
8496 

1260)8496(6 
7560 

936) 1 26o( 1 
936 

324)936(2 
648 
288)324(1 
228 


The first divisor is 8496 and the 
first remainder J260. 

The second divisor is 1260 and 
the second remainder 936. 

The third divisor is 936 and 
tJie third remainder 324 ; 
and so on. 


36)288(8 The final divisor is 36. 

288 /. the required (-. C. M. is 36 


212 . To Jind t/ic O. c. m. of three or more numbers. 

Rule. Find the (i. c. m. of the first two numbers ; then the 
C. M. of this (). C. M. and the third number ; then the G. C. M. 
of this last G. C. M. and the fourth number ; and continue this 
process to the last number ; the last Q*. C. M. is the required 
c, M. of the given numbers. 


Ex, Find the (.. C. M. of 741, 1131, 1183 and 1989- 



741)1131(1 

39)1183(30 


I 3 )i 989 (iS.> 


741 

117 


13 


39o)74i(f 

« 3)39(3 


68 


390 

39 


65 


351)390(1 



39 


35 « 



59 


39)35 ‘(9 




35 1 /. the required ( 

j. c. M. is i^. Ans, 



Examples LIV. 




Find the C. M. of : — 



L 

126 and 444. 

2. 646 and 950. 

3. 

54 and 258. 

4. 

366, 128. 

6. 3556,3444- 

a 

5187, 585a 

7. 

4833. 6237. 

a 9367, 14501. 

a 

3252, 4248. 

tit- 

2145. 3471- 

11. 4081, 5141. 

18 . 

1441, 1572. 

13 . 

6441, 10283. 

14 . 13667, 14186. 

15 . 

43365, 44688. 

la 

12925, 63305. 

17 . 11050*35581. 

la 

109056, 179713. 

19 . 

125075, 325025. 

20. 105945, 945*25- 

81 . 

428571, 999999- 

93 . 

143378, 1278143. 

2a 385629,7855323- 
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1257214, 11215246. 

• 25 

703067, 5134083. 

26. 

3876519, 3101729671. 

27. 

41615795893, 877267019106. 

2a 

6186, 10310, 15465. 

29. 

12018, 2<X330, 30045. 

60. 

1617, 2871,4213* 

31. 

M338, i4»3<>. >5903. 

38. 

16442, 24663, 41105. 

33 

2697, 3441, 1271. 

34. 

204, 1 190, 1445, 2oor>. 

35. 

12558, 20769, 47403, 12581. 

36 

5040, 23940, 28350, 31773. 

37. 

"573, 19397, 28036. 


’SS. 70843288, 852706430 and 686138242. 

39. 1070784, 1180608, 1455168 and 1520376. 

40. 22680, 49140, 154980, 429660 and 925932. 


213 Numbers v\hicb ha\e no lommon measure greater than 
unit), arc said to be prime to each other. 

riius, 15 and 29 aie prime to each other. 


Kv, Arc 1726 and 1623 prune to each other ? 


1623)1726(1 

io ‘3) i 623( i 5 

'03 
593 
iL 5 
78 


78)103(1 

7 ? 

25)78(3 

75 

3)25(8 

1 


1726 and 1623 are prime to each other. 


214. Kvery common measure of two numbers is a measure of 
iheir (,. c. M. 

Thus, 2 and 3 being common measures of 18 and 30, is a 
uneasure of 6, the (i. c. M of 18 and 30. 

215. Ihe numbers of which the G. C. M. is required must refer 
to the same unit, and the G. c. M. refers to that unit. 

Thus, the G. c. M. of A’j.429 and Aj.715 is AJ.T43 ; the G. C. M. 
of 224 feet and 336 feet is 1 12 feet. 


Examples LV. 

!• Are the following numbers prime to each, other ? — 

(J) 5789 and 7337- |||3375 *nd 5836. * 49561 an^ 97073. 

(4) 58573 and 84329. HII9367 and 14501. wB 19001 and' 46253. 
( J ) 2698705 and 5498726^ '• (8) 18432, llf52 and 42895. 
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2 1 ind the ij c ^\i of * 

i) 8 o 2() cind 13791 (3) 441441 844272 {3) iSi8;?6 and 147576. 

4^ 39835 and 162424 5; 218707, 526769 and 695822 

Examples worked out. 

Ilf l ind the pieilfst numhci that >m 11 divide 2293, 4245 
I ul 5348 leavini* tin. icni imdcis 18, 20 ind 23 icspe* tivel> 

2293-18 2275, 4245-20 -4>25 , 5348 23=5325 

I he leqd no is the ( M of 2275, 4225 and 5325 2^ Am 

h\ 2 IwobilK, one imountinp to /ft 78 12a .ind the other 
o/\h42oaie lobe pud in coins of one kind, \Ui.it is the largest 
01 n that ran be usecl ? 

Ah 78 i2//=i26o/« , A*v 420 (iy 2 or 

tlic Invest loin lequncd 1 the t c M of 1260/1: and 672001. 

420/1: ~y\S 26 4/f A//\ 

A I ^ I he sum of two numbers is 1144, and then (, c M is 
;43 , how intiny puis of such inunbois can be fotmc'd horm them. 

1144 '43 = 8 

Now 8 = 14-7 — 2 + 6 “H 5 — 44-4, ind no moic 
'f these parts the onV pans of numhci s th it .11 e prime to each othei 

e I, 7 and 3, 5 Hen( c o/i/y f pins of nunibeis i an be foimed. 

1 hus, the fust p\ir- I y 143 11^17x143,01 143 and 1001; I ^ 

and the 2nd pin =3 X 143 ind 5 143, 01 429 and 715 f 

As legal ds the othei pans that can be foinicd, 143 will be a 
immon measure, but not the (» < M 

7 "i y I he produt^^ of two numbcis js 32 to, and then C M, 
s t 8 ; how niaiiy pjiirs of sucli numbcis can be formed ^ Form them. 

3240—18 =10, ind 10= I X TO 01 2 X 5 

Hence only Ixoo pairs of numbcis i in be formed 

Thus, the ist pan = 18x1 and 18x10, 01 18 and 180 

and the 2nd pan = 18x2 and 1 8 x 5 or 36 and 90. 

Ex s What number is that which, when divided by 6, tire quo^ 
lent again by 6, and that cpiotient again by 6, will give the G. C. M. 
of 35 and 135 > 

The G C..M. of 35 and 135 is 5 

>J ow the questfuji 16, what number is t^iat which, when divided by 
' ^ the quotient 6, and that by 6, will give 5 ? 

Siiyce, 6, 6 anj^Hre the three divt50(|H^d 5 the last quotient^ 

/. the first dlH^d or the retired iSber ie $ x (6 x6x6) 

^ to8a Anf. 

it 
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Examples' LVI. 


1 . ' What is the greatest sum of money contained exactly in 
/?J.34. Ta. 6/. and /Oj.70. i2/r 6^ 


2 Find the greatest number that will divide 35 and 61, leaving 
remainders 3 and 5 lespectivoly. 

3 . What numbei is th<iL which, when divided by 12, the quotient 
again by 12, and that quotient again by 12, will give the ii C. M 
of 148 and 772 ^ 

4 . Find the gieatcst weight in grains, that will measure both 
pounds Avon, and pounds 'i'roy. 

if 5 . 'I'lie sum of two numbers is 928, and their c. M is 58 , 
form as many pans of numbers as (onvenient 

• 6 What is the greatest unit of time with whuh 15 hrs 12 min. 
and i day 3 hrs 33 mm can be both represented by integeis ? 

^7. P'ind the greatest numbei that wnll divide t() 24, 2878 and 
4220 Icjiving 7 as lemamder .after each division. 

8. The product of tw^o nunibcrs is ';7cx>, and their (i. c. M. is 5 , 
^d ai> many pans of numbei s as convenient 

' 9. Jn working out a question 111 the (it M of two numbers. 

1 found the different remainders were 2388, 180. 48, 36 and 12, and 
tlie first two ciuotients i and 9 ; find the numbers, and tlie last three 
quotients 

/lO. In solving a question in the (» (. m. of two mimbeis, the 
quotients arc 5, 1, 18, i, 3, r and 2 The last divisor is 15 Find the 
numbers. 


11 . The sum of tv\^) numbers is 1394, and their (. c. M. is 34 , 
how many p.iirs of numbers can be formed ? 

13 . The product of two numbers is 4608, and llieir (; (. M. is 
16 ; how many pairs of numbers can be formed ^ 


. What highest number will divide 287, 480 and 599 le.ivmg 

the remtunders 2, 5 and 10 respectively? 

uv What IS the gre.'itcst number by which, when 399, 695, 548, 
icx)3 are divided, the respective icmaindeis are 3, 2, 8 and 4 ? 

157 Two bills, one of ;/^4 13.^. Sr/, and the other of 4r/. 

m-e to be paid in the same coin. Find the largest com that can be used. 

/ 16.7 A has /P.-. 679 , B /\s,S90i and C A\f.6734 ; they agree to lay 

It out for sheep, at the highest price per head that will allow' each 
exactly to invest his money ; how much can they pay a head and how 
many can each purchase ? 

r 17 ./ Find the two numbers ne.Trest to joooo that have 169 for 
tbeir (;. c. M. 


fl9. A 
221 b^ys 


national school^master divided his scholars, consisting 
and 143 girls^ into the largest possible equal classes, so 
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that ea<fh class of bo>V> should C(\ntain the same number as each class 
of girls. Find the number of classes. 

19 . A person wishes to distribute 805 nLangoes, 1 31 1 guavas, 
and ic; 78 plantains, cciUrilly among a number of beggars. Find the 
greatest number receiving the ( haiity in this way. 

20 . A labourer w.is engaged fc^r a certain number of days for 
AV.io. 8/^., but being absent on some of these days he was paid 
only A’y.3. 3c«. 8^-^. ; shew that his daily wages cannot exceed lO/y 4/. 

21 . Find the greatest number of 4 digits and the least numbci 
of 5 digits that lia\e 124 lor then (.. c. M 

22. •^Find the greatest and the least number of 6 digits that 
have 251 for their common measure What is their o C. M. ? 

III. LEAST COMMON MULTIPLE. 

216 A common multiple ti\o or more numbers is 
numliei which is divisible by each of tliem sepaiately 

Thus, 96 IS a lonimon multiple of 2, 3, 4, 6, 8 and 12, because it 
is divisible by each of them 

217. The Least or Lowest Common Multiple (L. O. M.) 
of two or more numbeis is the Irust number that can be divided by 
each of them without a lem.imdei. 

Thus, 24 IS the / rtisl Common Multiple ol 3 , 3, 4, 6, 8 and 12, foi 
It IS the Avn 7 number that the above luimbers can diMcIc without 
leaving a rem.iinder 

218 . The L M. of two 01 moie numbers may be obtained 
by resolving them into then piinie factors, and taking the product of 
the highest powers of .dl the factors that aie ftiiind in the given 
numbers. 

Ex. Find the L. t . ai. of 8, 12, 16, 20, 25 and 30 

8 = 2X2X2 .-=2 , 12-=2X2X3 = 2 X3; 

16 — 2x2x2X2-2'; 20=2 X 2 X 5 — 2 ‘ X 5 ; 

25-5x5 -5’; 30=2x3x5=2x3x5. 

Here the factors that ocuii m the given numbers are 2, 3 and 5, 
of which the highest power of 2 is 2', and that of 5 5'' ; therefore 

the L. c. M IS 2^ X3X 5 ’--16x3x25= 1200. Ans. 

Examples LVII. 

1 . Find mentally the L M. of : — 

(i) 6, 8. . (2) 8, 16. (3) 10, 15. (4) 18, 30. 

(5) 12, 27. (6) 10, 18. (7) 24. (8) 12, 15, 

(9) 3 , 4 , 5 - (10) 2, 5, 7. (11) 3 » 4 , 16. (12) 5, 8, 20. 

(13) 16, 12, 24. (14) 7, io» 24. (15) 5, 12, IS, ‘ (tfr) 2CS 40, eo*-' 
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2 - Kind, by rao/vin-; mio /<k/oA, ihc 1. < ^ \1. of- < 

1) 12,. i6, 18. (3) 16, 24, 30 (.3) 24, 56, 84. 

'4) 15, 3S. $('■ '5J -’5. H iv (6) 81, 27, 45, 18 

( 7 ) 756, 6435. 8) 739, i68i. (9) too8, 3064. 

<io) 756, 350. 9075 735, 1575, 230:- i*2) 235, 336, Six’- 
ll 3; '96, 3S0, 728, 924 11373, 19397, 2803C 

(I,; 72, 9f', 'i4, 180, 45°, 540- '>•'> 44, >26, 280, 198, 330 

219 '1*0 find the F. (. M of two numbers which cannot 

(Msil> be U’boKed iiilo prime factors, we use the following Rule. 

Rule. Find the '\L of the two numbers, and then multiply 
ri/her the nuinbers by the cjuolient .insmg fawn dividing the other 
b) the (. C. M The product will be the i c M. of the numbers. 

/T. Kind the L c. M of 209 and 30J, 

lieie, ihcMi (. M. IS 19. Also 19=11. 

/, th(‘ L. c M = 1 1 X 30^ = 3344 Am. 

2 C 0 . 'I'o find the 1 ('. M of thiee 01 more numbers which 
t.innot he readily resoKed into factors, iiso the following Rule. 

Rule, first find the 1.. (. m. of two of the numbers as in Ait. 
219; then the I . c. M of this and anotliei and so on, until all aie 
taken. The last L, C. M. is the L. ( M rc((uirod 

A'l. Kind the r.. c. M. of 64, 2c;o .ind 432. 

I he (i. C, M. of 64 and 250 is 3, 4md then L. c M. is 8000. 

1 he i). C. M. of 8000 and 432 is 16, .aid the L. c. At. is 216000. 
Hence, the L. C. M. re(|uiu‘d =216000 Am. 

Examples LVIll. 

Find the j« C. M of 

1 289, 373. 2. 849, 1132. 3. 508, 889. 

4. 420, 798 5 1287, 6281 6 7247, 9363. 

7 12.1^2, 36075. 8 1586?, 21489 9 . 24, 39, 376. 

10 . 84, 672, 472. 11 . 629, 851, 233 12 . 64, 720, 960. 

18. 1003, 2301, 4017. 14 1449b 16641, 3707. 

15 . 2523, 5887, 203, 8631. 16 . ii75» 4747, 5875* 9447- 

2’1. When the i.. c. M, of be\oral small numbers is required, 
the easiest method is that siven by the following Rule. 

V RUf.K. Airangc the nimdiers in a horizontal line from left 
w iP*Khi, with a comma j^biced between cverv two. Divide by any 
of tha prin^ 3 * 5 * 7 , n which will div^ my two 
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at leas, of the givcA nunibci s' c\actl> , set doun the quotients so 
obtained and the nnclnidcd numlxis in a line Ixlow, stpaiated as 
before Proceed in the same w i\ witli the niimbeis in the* second, 
and each succeeding line till \\c (onic to a line uheie no U\o numbeis 
have a common dn isoi 1 be product of the nuinheis in the last hiu 
and of the several d \isoi ^ is the if m of the gi\en numbcis 

Note The \ioik m i\ »)ftcn be shoitenid b> out in the 

same line cvciv niimhoi ahuh t\a<il) mc.isuies .my othci numbei 
in th It line 


A i b ind the 1 e \t of 2 

2) 3 9 , 15^ ’I 3 - 

3) «. j. 4, 9, IS 5=i 

5 ) 1 . I. 4, 3, 5- 7 5 

7 ) 1 , 1 , 4. 3. I 1 _ 

b b 4) 3» t, r » 

/, the 1 c M— 2X3/5K-.C I 
~-.t;2u j / 


3 , b 9 15 , 21 iiiel 35 

3)^, 9, > 5 . 35 

i>. 3. /f, 7. 35 

/, the 1 ( M = 3 x 8 x 3 x 31 ; 

= 2520 A/is 

In the lust line 2 is contained m 
b inel 3 in 9 and /. stuK k off 
'3 In the sceonel lint 5 anel 7 aic 
neitli (ontaincel in 35, and /, 
sti IK k of! 


Examples LTX 



Kind tlio I < \( 

of 






1 

12, 15, 16 

2 

^ lb 

■»('» 


3 

15, 25, J05 

4 

9, IS, i&. 20 

5 

e 12, 

20 


6 

34, (>h, 17, 2 

7 

16, 9, 12, 1 8 

8 

'' c:6 

7 S, 7 

■> 

9 

bi, 27, 45, 18 

10 

15, 35 . 'f>, 

11 

K 'O, 

24. 21, 

- 3 ^; 

13 

24, 28, 36, 22, i6 

13 

3 . 9 . 7 , IS, 28, 42 



14 

8, 

18, 28, ^ 

56. 54, 72, exj 

15 

9, 13 , IS, 18, 21, 2 

4^ 2 

" y 

16 

32, 

63, 25, 

36, 42, 49, 84 

17 

12, 18, 28, 35, 60 

« 4 s 

KO 

18 

157 

16, 18, 

20, 24, 25, 27, 3a 

19 

48, 64, 37, 81, 3s, 

l K 

foq 

20 

48, 

I'M, 

33, no, i6s, 240 

21 

35, 52, 63, 77, 132 

r I 

% M) 

22 

27, 

9 ', 43, 

39, 63, 156, 234. 

23 

27, 36, 54 , 72, 84, 

9 ^ 

-I5, 248, 

324 




24 

18, 24, 35 , 48, 56, 

60 

72 < JO , 120 




25 . 

7, II, 21, 63, 91, 90 1 

i;, 143 





26 

24, 35, 52, 60, 91, 

lOb, 

I 2C I 56 

, 3*5 





27 - 26, 30, 34, 39, sr, 65, 7 'f 83. > 02 , > 95 . 235 

28 . 27, 87, 189, 126, 143 210, 203, 261, 385 

29 . B, 9, IQ, II, 12, 14, 15, 1 1 21, 24, 28, 35, 36, 40, 42 > 44 » 4 S» So- 
80 . Th« first 12 numbet'- , the even nui||jl>eis from lo to aS indufiie. 


Ewry common 

their l. c. 4 t. 


multiple of two nutnlwrs is 4 multlplli of 

II 1 k 
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Thus, 48 a common multiple of 8 and 12 is^a multiple of 24, the 
C. M. of 8 and 12. 

223. If two numbers are prime to each other, their L. c. M. is 
their prodiKl. 

Thus, the L. c. M. of 13 and 15 is 13 x 15- J95. 

224. Since the L. c. M. of two nuiiibeis is their product 
divided by then ( m fAit 2iy;, theiefoie the 1. C. Ai, x the 
(i. (\ M. of two miinbeis is equal to tlieir piodu(t. llentc, if the 

C. M, the f. c M, am! <me of tin* two iiumbeis be gi\cn, we 
<an find the other niimlifM In maltipKin^f the (.. C M. and the 
c M. and dividinj^ the piorliut by llv^ inniiber. 

Ex. The t, ( M and the r.c. M ol two nimibcis are ii and 
11803 respcLtively, and one of them is ^iq , what is the othei i 
Here, the c. M xthc L. t M. - 1 1 x 1 180^- 129833 
the required niimbei - 129833 319 - ;o7. Afis. 

225 (i) 'I'o find the Icatf nunilxn th it w.ll (ontain each of 

two or more given lunnbeis evactl). 

Rule. The uquiied Irasf nunibei is tlie 1 c M. of the given 
numbers. 

ifa. I. Find the least nuinlx 1 that is divisilile by 40, 63, 1 12. 

The leqiiired nunilx‘1 -“the L c M of +0, ^3, i i2-=jcyo Ans. 

Ex. Five bells toll at mteivals n{ 8, 9, 10 .lud 12 seconds 
respcctiNcly ; what interval will elapse between two of then successive 
tollings together t 

The L. c M of 5, 8, 9, 10, 12 IS 360. 

/, the loquircfl time — 360 ,o( . 01 6 riiin A?i\ 

\2) To find the /tvr\/ number which, when divulcd by each of seveial 
given numbers leaves the ^amc rcmaindei 

Rut.E. hind the L. c. M of the seveial ;iven numbeis and to 
It add the give n remainder. The sum i-, the reqmied ietrsf number. 

^ Ev. Ti’ind the least nuinbei which, when divided by 4, 18,21 
and 20, leaves in each case a remainder 3. 

The L. c M. of 4, 18, 21 and 20 !«• 1260 

the lequirccl numbei = i2bo 4-3 -1263. A71S. 

\ • Examples LX 

, 1. Find the U'ast number which, when div ided by 6, 8, and 9, 

gives in every case the remaindei 5. 

, 8. What is the smallest sum that c an be paid either in gubeas, 
or m half crowns, or in florins or in half soveieigns } 

^ 3 Five bells begin To toll siimiltaneotisly and they toll at 

intervals of 4, 6* 8, 9 and 10 seconds. After what time will they 
4gain t6H simultaneously ? 
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4 ^>ind the least niimboi which, when di\ ided by 675, J050 and 
436b, Mill leave the same icmaindd 32 

6 >incl the least weight tint can be neighed by cithci* pounds 
\\oii 01 pounds Jio) 

6 Si\ nun file it a tiigot nt mtenals of 2, 5, 7, 10, 12 and 14 
minutes lespcc ti\el> \ftci nh it time mil they all fit \t fne simultan- ’ 

eouslv, ind hon m inv times will t u h m in have hif d ^ 

7 ^ Seven liells in lollii^ ind thej toll it mtenals of 3, 5, 

7, b, (; 10 ind i2seionds nspi tivclv Whit intfival mil elapse 
belnccn tlu ji on t tolling to^< tlu 1 iiid lollm^ together aj^ain ^ 

8 ^ ( in 1,0 lOLind a dniilii (ouist 111 6 minutes, B in 8, 
Cm 12 J) \\\ ind/ m 18 if iu\ ill stui lo^ethei from the / 
s imc pliK It me sime t me (yh 13111 \ m } when will they be 
to^( thei 1^ im 

9 liid the If 1st sum of inoitv thu cm lx pud m pence,! 

shillin s iluims 1 dfcionn lomis, sovt Kit,ns 01 h ilf soveicigns 

10 1 he ( ( M ind tlu i c M of two numbers lu 1*4 and, 

1 T^spcctivilv ind one of tlu numbtis is 6'’o , find tlu othci 

11 \ lu i[) of p(])bh in b m uU u)) l \ « ih mlogioiipsof 
25 l)ul \h<n mule up into si >ti]>s of 1 ■>, 27 ind 32, theie is always^ 
i Hiniiuci of II , find the It ist luunbci of pcolilcs such a heap 

i/i ( o ii iin 

1 ^ \ b isl ct C041I nils luumlxi )f 01 inj.ps isiciClined to be 

b(fvvcci jj ind If iiiiits in tiler iwiv, the lenninder / 

luv lx (li inbuUc c [iiilh iiiion t, ^ 6 01 7 bo>s 1 md the 
uumne 1 (/ 01 u s in llu b isUt 

13 k. book is d vide ’ into foiii puls euh put being divided 
nioeh ptti llu niiinleiofpi es m each p iit is the ^ ime l-aih' 
li i])U’ in the fust p 11 1 <onl iti '»o ])is( •», each cli ipte i in the second 
o, (uh eluplci iiMlic thiidto iml t u 1 m h i])tci in the fouilh 80 

• ind inc uuinbei of ]>i iiuldiipUi m tlu bejok tlu nuinbcr of 
)ii,fs ii llu bod 1 knov n te lx 1 d\ ten '400 ana luo") 

14 I luce hoists lu lunmrs u)und \ lire touise of 5280 
lids tlu lust hoi e 111 is 440 \ uds i minute, 1 second 332 yards, 

md the thud 3b| 5 ikN find the time between then oiue coming 
ill togethei, aid then romii ^ ill togethei a^ain 

1j h It 1 tlu hist luimbci vvhuh vvlu n UKreasCd by 17, is 
li\ siblc by 22, 25 3^, tt md ,5 scpaiatch ^ 

16 |/ Ihc ( t M md tlu i t m of two numbers aie 19 and 
4;o77 ic'^peetivel), and one of them is 77f; hnd the othci 

17 vVhat is the h i t luimbei whidi, when diminished by 145, 

5 Cvicll) divisible bv 34, 27 '»b 32, 36 ind 56^ 

18 What IS tlu 1 « ist numbci whieh, when divided by all the 
digits ( xcept the fiisl, Ic ive s tlu icm under i ^ 

19 Ihe G c M of two number*^ of 4 digits is 221 , and their 
1 C M IS 46189 , deteimine the numbe* 

20 Pind all the numbers between 250 and 6c?o that have 1 728 
foi their L c M 
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21 . Find the least sum of mohe) tlut c 4 in bo paid m coin- 

worth eithei 8 pios, half-iupees, iiipccs, 5 10 s//vs, 14 

/?j.5 4/f , 10 8^? 

22 . There is an i^^land 48 miles in c iiciimfcience Foui pei'-on^ 
By C and J) boj*in to walk continualh loiind it staiting fioin the 

same place at the simc time I1 k> walk 3, 4, 6 arw^^H miles pei hem 
lespectivel) How scion will the\ all he again ioi;cthei at tlu 
starting point 


23 JPue men lun lound i ciiciilai paik m 4, 3, 6, 7 and 8 liOtii*- 
iespecti\el> If tlu\ all start at the same time fiom the same point 
find the least numlrci of houis m whuh the> will again be at Ih n 
^nt togcthoi 

f 21 ¥ 1 . 1irec lO'iiul pillais air roft i; m , 14 ft 7 in and 6 vds 9111 

F pectueh in < ik umf^'rem t , find lJu length ot the shoi test lope 
t can be wiajiped loimd ca( h an c \a( t nundxn of tunes 
25 'I he t iicniiifci enc es of the w ht ( Is of a ran lagc ai e 7 ft 4 in 
and 11 ft ; what is tin. least distance m whuh both the wheels will 
make an exact numbei of 1 evolutions 


26 . A task IS requiicd to be oxtctly filled b\ any one ot the 
folloy^lng rneasuies ; i seei, 2 see is, 3 sccis, 5 seeis, (> sec is 01 9 sec is . 
fit^the smallest cask foi this puipose 

£21 I have tiavelled between 700 and 760 miles had I tiav tiled 
K> miles less, I could have completed m> joiiinc) in a tiain which 
goes at the i ate of 4omile»s an houi, 01 m a camigt which goes ,u 
the rate of 16 miles an houi, o on foot at the laU ot 6 miles an houi 
nyin exact numbti of houis I md the distant e I have tiavelled 

r 28 . Find the least number ot 8 digiN that is divisible bv 13 
*8, 25, 35, 40 and 55 Also the gicxilcst nunilxi of 3 digits that 1^ 
divisible b) 14, 20, 33, 45 and 7S 


CHAPTER V. 

The Doetl^ne of Fractions. 


(USUAU-Y TFRMID VVt(.AR F’rxchons; 

226 When a magnitude contains its unit a numbei of times 
exactly, the resulting number is called an integer 01 whole 
iKUmber (Au 7). Hence all uhole number^^ 01 inkx€f v, being 
supposed to bo formed by the uf>ihiion of the unit, mav therefore 
be regal dccl as the result of the mHlftf>htaiton of that clement j but 
if the unit be considered capable of d/vtsfoft into any numbei of 
^1^ portions^ the quantities tluMue arising must be viewed in the 
W™ of kt&ken magmtu^ ; and these aie theiefore termed 
Flh^tions or moie gen^ll>. Vulgar Fractions, m oider to 
ifiltmguish them fiom fractions of a eiiffcient fontiy whoso natuie wll 
Muiscussed in the next chapter. 
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I. NOTATION AND NUMERATION OF FRACTIONS 

237 . A Fraction dcnotos i put 01 paits of a unit*; it is 
expiossod in fij?uies b) two nunibti'i placed one abo\e the othci A\ith 
a bai 01 line between them 

228 If we supp^'ie the ttnti to bi ilivided into 2, 3, j, 5, , 

equal poi tions, of tin poi lions in oath i is( is lepcscnted l>\ 
1, 4, 0 Ac , winch nijy be unaided as tin primitive fractions 
of then icspectne dc nomin itions ind aic callcnl tlu 

of tlK‘ natur d numbeis 2, 3, 4, 5, At also the fiai turns *, , 

Ac , air lead, one-half^ one t/i/rd^ om fOiitth on Ac 

229 If Huo or moic of these cqu il tioition^ be tiktn loi^tthcK 

the s theme aiisine aie c\prcssi d b\ icpeating the unit as 

ofit n as siuh portions aic itqiciUd, in iht lorn of then sum, the 
nurnbei below the line lem unin^ the same 

This, if the piimituc fiactum be taken / n/M , theu will aiise a 
new fraction expiesscd b^ i , if I be lepe aUel ///;/^; , the if u ailts i 
new fi action expiesstcl b^ 4 . atjain ii ' be iikcn/w /////m, iht new 
fiae tiou will be , and siirnl irh ol all the othei piimitne liictioiis 
also, the fiaetion-^ 1, <, % Ac , aic lead fioo-thtuK t/i/a foutths^ 
fow-Jifth'iy Ac, and all qu intitu of this (0101 iie called Simple 
Fractions 

230 Hence, the nninbci bdoio the line de notes the number of 
equal pentions into which the unit is snppoa cl to be diMdctl, and 1 > 
theuloie^ called the denominator and the numbei ohni the line 
expiossing the number ot sueh e‘C[ii il poi^ions inlc ncled to be taken, 1 
therefoie leinied the numerator The nmnci Uoi and clt noininaloi 
aie ealltd the terms ol i li leium 

I bus, ot the ti letion whose ^^nn^ au 5 and 7, the dcnominatoi 
7 imjihes that the unit is supposed to be diuclcd into eqiia* 

poitions , and the numeratoi 5 shews tliatj'frc erf such equal portion'' 
arc heie the ohje*e t of oui con->idc ration. 

231 The sum of a whole mimbc'rrind a hac lion is called i 
Mixed number , a*., 41-7 en i*ithei 4.^ fen the addition sign is 
almost alwa>s omitted 

233 . Fiom what has been said abo\(N it appeals, that a fraction 
expressed m figiiics is read bN hrst leading the lumi'^iator and then 
the diPnominatoi with the tcinnnation “lbs , thus } is read fiv<^* 
^p^enths The exceptions aie th it fiactions with denominator Or 3 
arc read as so manv halves 01 thuds^ and with denominator 4 fts so 
many quattcfs a* well as foinihs \ mixed number is icad by cOtti 
neetmg the intcgei* and the fi action b> “W ; thus, 4 t 
anti fi\e-se\cnths ^ ^ 

333 From Art 230, it follows, th«il it the numerator bo teijts 
than the denominatoi, the \alue of the fine lion is less than thp Mit S 
'f the numeratoi be equal to the denominator, the value ojr 
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non is the unit ; and if the numerator be Jfreater than the deno- 
minator, the value of the fraction is j4reater than the unit. 

234. Every whole iiuinijer or integer may be expressed as a 
fraction whose denominator is i. 

Thus, 7— i, for the unit is divided into i pait, (omprising the 
whole unit, and 7 of such jiarts, that is 7 units, arc taken 

235. A frat lion also csiircsse*- the quotient of the numerator 
Iiy the denoniinatoi. 

Thus, ,’-5 > , Hiice 1 unit is 7-se\cnths, tlieiefoie 5 units is 

^5-se\cntlis, and theiefoie 5 divided by 7 is 35 sevenths divided by 7, 
ind IS theiefou‘ 5-sevenths; that is, 5 — 7 Ilentc , is not only 

lead 5 sevenths^ but also 5 by 7. 

Similaily, I S 4 -*2 ; -7 • 7 - 1 ; and soon. 


236 . Kroiii the ki 4 Art it follows, that if we iiuiltiply .1 fraction 
by Its fleiiominatoi wt gel its numeratoi 

'1 bus, since ' is tin seventh part of 5, , lepeated 7 times gives 
s, 01 , X7- 5 ; and 5 may iherefoio lie cxiirc*- a d in .1 rnutioiuil 
iun m by i 

237. If \*'e Kike a fiartional magnitude, and considi'niig* it as 
a n' w unit, divide it into any number of equal parts and take one 01 
more of these ]iaits, we shall obtain a fraction of a fraction ; as 
-I of 1 . 

238 . When hai lions aie rcpiesenled in the manner above 
<‘\pla<ned, tluy aie r,dkd Vulgar Fractions, (/ e ) lomnion or 
ordifiary frai tions. 

239 We make tlii' following distinrtioii-) in fia( lions 
j) A proper fra'v cion IS one in w hull the numeiator is Jess than 
the denominator ; thus aic fiai lions. 

2) All improper fraction is one m whicli the niimcr.itor is either 
e<[*ial to or greater than the dcnominaioi , thus n, k' aie 
!hipu)per fi ar tions. 

)) A simple fraction is one in wliith iniincialo» and dcnominatoi 
aie both whole nuiiibeis ; thus S' aic sutiplc fractions. 

A) \ compound fraction is a fraction of a fraction ; thus ; of 
., I of T of are . fractions 

o' A complex fraction is one in which numerator or deno 

■i I fy 

nmiator or both are not whole numbers ; thus , 

2i 2^ + 1 ‘ . 

j I ’ ‘ - 1 * cQ^ip^ex fractions. 

240 , The reciprocal of a fraction is the fraction formed by 
interchanging its terms ; thus the reciprocal of is J ; of 5 or 4 
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241. We are hence enabled to find the results of the multipli- 
cation and division of a fraction by an integer, and these ^ay be 
integers or fractions. 

(i) To multiply a fraction by a whole number, only multiply 
the numerator by it. 


Thus, 



12 

13 


because in 

13 


three times as many 


parts of the iinil .ire implied, as thei-e arc in . 

( 2 ) To divide a fraction by a wliolc number, only multiply 
the denominator bv it. 

2 22 

Thus, “ — , because the same number of parts are 
7 7 ^ 5 35 ‘ 

indicated in and and imlIi ]jart in the foiinci is y/ 7 V times 
.IS gioat as eacli yiai I in tlic latter, bv Aii. 230 


Examples LX I 

1. What frarlion do we form m di\ iding a unit into 13 equal 
parts, .ind taking 1 1 of thcni , into 1000 eiiual yiarts, and taking joi ? 

2. E\pr<*ss 111 iigures 

One scveiitli , one qii liter , siwen hahes ;* thirty-four thirds ; 
forty- five se\enty-ninlhs , se\(Mi eighth ^ ; ^e\fn, and a half ; nine, and 
se\eii-ninths , sixteen, <md foui twenty onclhs , two hundred, and 
three-eleveiitlis ; nincty-loiii, and fi\ e-sen entcenth*- 

3. Express in wands 

M o *•> 17) HH») 371 '■Mil “4 1 1 and 1 2^ ^ nuo* 

4. Multiply — 

(1) \ and ~ ! each se])aiMtcIy by 2, 3, 5, 7^ 1 ^2, 13 and 18. 

(2) i ; and 3^^ 95. ' ' 37- 

6. Divide — * 

vi) ^ and i-i each sc]»aratel) by 2, 3, 5, 7, 9» 1 b *2, 13 and iS. 

.2 ) Vt und V,“., 3<3, Ho, 95. 112 and 157. 

IL TRANSFORMATION OF FRACTIONS. 


242. If the numerafo/ and denominator of a fraction be both 
multiplied '^or both divided by the same number^ the value of the 
fraction 7ui/l not he altered 

Kor, if the fraction ^ be multiplied by 5, the product is ; and 

again if this be divided by 5, the quotient is \ by Art. 241 y but 
since these two operations are the reverse (jf, and therefore neutralize 
e.ich other, it follows that— - 


3 = !i= 3x5 

7 35 7x5 


and also, that 


‘5^ 3^ 

35 7 35-^5’ 
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243 . It is clear from the above, that a whole number may bt- 
expressed in the form of a fraction with avy denominator wc please 


Thus, 5 


§= 5.X2 ^ lo^ = 

I 1 X2 2 4 7 ‘ 


Also, a fraction may be tiansformod into another w ith a 
denominator or numerator, provided it be a multiple or ^uli- multiple 
of the denominator or numcratoi of the iiropobcd fi action. 

Kx. /. ('(invert I into a fraction \Mlh 96 fin- its denominatoi 
and reduce J/, to a fraction with denominator 5. 


7^7 x .2^8 j . 24^24-8^3 

8 8xt2 cj6’ 40 40-8 5 


Ex, 2, Convert ^ into a fraction with numerator 55, and r;*; intcv 
a fraction with numerator 7. 

5_ 5x11 55 . 7 

^ 6 ox M 66 ’ 64 04 -8" 8 


therefoie, to multiply a fi action by an inlej^er, it 
immaterial whether the* numeiator be multiplied, or the 
be divided, by it ; and since 




>cars to be 
enomjnatoi 


8_ _ S ^ 2x4^ 2 

y "36" 9x4" y ’ 

therefore, to illuule a fraction b\ a whole number, it amounts to thc^ 
same thing whether we multnily the denominator, or divide the nu- 
merator by it. 


245 . Now, lefcinng to Ait. 241, we sec* that ive have a choic i 
of two methods both in the niultiphuition and division of a fraction 
by an integer, and wc prefer the latter in accordance with the dircc - 
tion : '^Divide wheu you can,, multiply when you are obliged 


Examples LXIL 

1 . Reduce each of the whole numbers 3, 5, 7, 8, 15, 18, 20, 25 
to fraction with the denominator 13. 

2 . Convert 26, 117 and 125 into fractions with denominatoi s 

13, 25 and 35 respectively. ^ 

3. Convert i, ■?„ i and y- into fractions having 120 for 

their denominator. 

4 . Express 1^}, and 4 ^ as fractions liaving 756 for their 

common numeraton 

5 . Express Hi Jjnt^ 1 ox and vr'ii each as a fraction with 
denominator 9. Also express each as a fraction w ith numerator 5040. 

6. Convert H, 455 and 4555 into equivalent fraction'^ 

with denominators 5, 40, 15, 14 and 20 respectively. 
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C 46 i o i xpfcw a mix id niimbtr as av improfiti ft ait ton 
Ki 1 1 Multipl) tilt inugcr b\ the dniominatoi of the liaction , 
to the pioduct add the numei itoi and the lesult m’II be the new 
numeraloi, \>hiLh placed ovej llu ^iven denominatoi will form 
Mie imptopif ti action ictj lined 

/ r Kepicbcnt 3<; as an inipiopti liaction 


3' 


3x5 H4 i5_+4 

S 5 

•J* Ins 


roi 


= ' + (Alt 229) 


247 Jo tipiestni an impiopi* Jtaiiion as a whole o> mixed 
lumtu ; 


KlJii bixidc the mimti itoi In the denominatoi, and the 
<(UotH nt Mill be the intc^ial pait , ind llu liatlional jiart will be form- 
ed b> placin^ ih( lemaindei o\ti tlu 411 in dcnoimnatoi If there 
lie no itmaindei, the fraction is (((iu\ ilent to the intcj^ei thus found 


/- 1 Reduc e 





4 


Im 


and j, to whoK oi nuved numbers 

I 01 34.>) 4 - (Alt 334) 


2) 


"'%> ' T *' ’,',-^7 (A" 

\ Alts 1 -29 + TT = 29ri (\lt 231; 

248 I he complete quolient of one nuinbci divided by 


inothei IS the mixed numbei obtinud bs the above Rule 


I hits, the tompIeU quotunt of 79 divided b) 15 is the mixed 
numbei 5 1 , foi 79 1 5 ^ j — 5 ,* 


1) 

2) 

0 

2 ) 

3) 

1 ) 

^2) 


1 ) 


Examples LXllI 

1 Expiess Of ally the following as impropci fra< tions — 
t I » 2 t J 3r^ > h* , 9f » > si » 7 tV » » h 

^ 3tt I ^SitJ t9-j , i4t I > 2oi J , 17 n 

2. Conveit into impi Opel fi actions - 

12 It\ , 54 A , 41t7 ; i23tV , tS^TT ; 95 rr , 22 ^ 

275Tr , 37WirT ; 344 t4 » ; 49i^ , 19^7 , 

704TaT » StOTff » 1 25iY<fcr J 685^4? , 9^79iJTv. 

3. Express orally as mixed or whole numbers - 

- . 1 « . 1 ■> 4 - . u . » •* . * <1 . M> . j I . _ 4 . 1 » 

»»y>ir>ir»TT»T 

J 4 tt , 1 00 . • 1 . 1 , J Jl » 14 1 . 1 MJ . 1 IJ . *1 

IT » Tf » Tl » T? » TT » Ti > TT » TT » TT* 

4 Represent the following .is mixed whole numbers : — 
440 241 7 3797 9999 . 304^ . ^ 747 . 775 

13 ’ 19 ’ 29 ’ 31 ’ 37 ’ 23 ’ 45 ' 3» ‘ . 
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( 2 ) 3?23 452i . ^84 52504 5>‘637 9999 >958^ 

^ ' 217 ’ 171 ’ 4Sx ’ 572 ’ 152 ’ 347 ’ 144 

f ^ 8'^oc^^ 9071 4^0*^ 187 15J6461 looroioiir 

99; ’ 9891 ’ /816 ’ 99999 ’ 30125 looooi 

5 Express the roeiprocils of the following fi'ictions as mi\cJ 
nuiabeis - 

7 15 17 Foo 87 9f^ 152 1251 

15 ’ 49 ’ <’5 ’ f>''74 34i> ’ 4';<7 5*847 ’ 57956 

6 Expicss 4Tff, 25I’ 9 and lo^ is fiirtions, vMth deno 
minjitors 240 ind 720 icsp((tivcl) 

7 l^ind the respcctivt v dues of 

(1) '-fXS, TiXiy 'X 7 ioxtX 17 6 I 1 XI 1 2 '^xi 3 

(2) i 13 /-ti,6,-i2 9I9-15 


249 /o t\p7cs\ a tompotni f fnution a\ a simplt f?it 
A Compound Fraction is ni ulc up ot two 01 more simple 
fnictioPa (onnected by tlie uoid of, is ' ol 1* of 3 

Rut I Multipl} ill the niinifi itois Uvfthu foi the numcialoi 
of the simple friction md ill the dt iiomiii itois tOv,( thei foj its 
tlcnomin itoi 


Pi 
\ of 


I ( oiueit \ of * ot , into i simple fi k tion 


- I X I y (> 
01 — 

3 x 5 x 7 

- I ' 1/1 

whence, 3 oi 


of 


1 01 ' of , — 5 5 — 

nd * ot , = /» X I 


of 
oi == 


of ^ 

I X 4 x 6 
3 X: 5 X 7 " 


.) 


-4 

105 


(\it 241 


Note I llcfoie applying the ibo\c Rule inoed numbers must 
be expiesseel as impioptr fi iction 

Note 2 If theic iic tt tois (omnion to both nuineritoi and 
denominatoi, they m i\ be t/ 4 ^/ en stiuck out be foie obtaining 
the final lesult foi this is in fut simpl> dixiehn^ the numei itoi ind 
denominatoi of a fi iction b> the sine numbci (/Vit 24i) 


Ex 2 

^ of 2,'r of 5 v ’-=4 of K of i“ = ^! 


Redut e I of 2 tj of 5 to .1 simple fraction 
3X ( 5 X 5) x(4X 19 ) 
SX( 3 X 4 )>:( 3 X 5 ) 


3x5x5x4x19 

— — Oj 


A ns 


5 X 3 fC 4 X 3 X 5 

(dividing numerator and denominator b> the factors 3, 5, 5, 4 
common to both). 
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Exampfes LXIV 

Reduce the following compound fi ictions to simple ones 


1 

J of % ' of 1 .,of,“ 

, of H 

1 

> 

of 4 

7 ot ' 


2 

of J , " of ,4 , of s 

of ; i 

ol 

'4 of 

, , , of ‘ of 


3 

5 ot of of 4 ol ^ of 

IT of ^ 

of , , ^ 

of '/ of of T 

4 

1 of ol 4 of (jf 7 of 6 

of „ of , 

ol 7 

ol of 


5 

, of ^ ol of of 1 1 ol 

6 * 

of 

b e)^ 10 ol i ol e)f 

<“ of T 

7 

1 of of ot of 

8 

of 

1 * of 

of of 4 

of ,, 

9 

of j 1 of 9 ol „ of 1 * ot 

ol , 

ol 

4 of 

i 1 ol r 


10 

ot 1 j of of 7 ( f of 

i of 

of 

of 

ot J , of ' 


11 

^ 3 Tr of (jf 137 

12 , 

ot 

4 ol 

e)f M T ol 

H 

13 

5 of T of 7' of 2 of 7 r 

14 3 

ol 

(1 

I 4 ol 3* 


15 

4 ot i’ of 3 J of 4 of 7^ of t; of 

< 

)f of 



16 

5^ of of ^ of 3 of ^ o< 

1 of 

1 

of 

ol 1 of 

of 


260 \ fi ut )n 1-. n Us lowest terms, 01 n s simplest 

form uhen lb(i( 11 c io iut is ((iiiin n to Ixth mimei itoi mul 
eleiioinin Uoi Ills imU be th( ist when the niiiiK i uoi ind deno 
mm Uot lit prime to < ic h othci 

251 Tijfi/i<nt tis I tini 

Mil OiMck tu luiniciitci iiul th noin n it( 1 b their ( c M 


}\ 1 \pit s il c h i tu n iiiits])\\ts tcin 


1 lit ( c \i I b 5 mil (/ o 1 ^ 

. ■) _ s *3 S 

* ’ 960 tK>o I) 64 


i; 


2d 2 riling inst iiu s it is uunKc n ti imci the ( c M 

at firsts the li ictions bein Kchuibk to lowti ifims b siuitssne 
diMsioiij ol the numci itoi md ekncinmiteis 1\ oimion lactois 
discostied by n ptili //, 01 1> emplo)in^ the U is ot divisibilit) 
ftiveninAit 

Fx Reduce ^ ‘"J 10 its lowest tci ns 


49^)8^ 2484^ 1242^ Am 

5904 2(;52 147 ^^ 73B 2 k) 02 

from ihret successive dnisions of the nunieiator and dcnominatoi 
by 2, anv then fiom two uccessive diiisions b> 3 , and these are the 
terms which would have been obtained ffbm di\idin^ at by 72 
which is their o c M 


253 In examples like the following, it is convenient to. break 



lytj 


\PI 1 H\ 1 J JIC 


up both tlu* iiiimei.itoi .inci <U nominator into fcic tois, and then latnel 
those \\hich .uc common to both. 

Note. ll «li(»uld be uni.nbi.J tn.it 'ihen .i fdctoi i!> lametied, 
t IS t(i be ri'pl.ircd by i .iiid n«t by o. 

Kx. Kcdiii e If) ns lowest ttims 

00x77 

(S?<7)x(3X3X7V_ 5X7X3x-,x7_ VIZ = L* Am, 

60x77 ” f3y 5 X4) xl7 X 1 1) “ 3x5 X7 X4X 1 1 txti 44’ 


O) 

'D 

2 

ii) 

'3) 

4 ; 

S) 


I) 

2 ; 


Examples LXV. 


1. Reduce to thtii lowest Uiins (by //M/i’f/wwj — 


2, i . 


Ik » if, i ^ A 


7 » TT*l » » 1 


. Kediico the lollowing liattions to then lowest Icims - 


45S j 203 4155 256 444^ 92t; 7^>B . i^6 
957’ 3^5* 1^45’ 1024* 703* 1025’ 2502’ 1764* 

3094^ 3444 <;»39 30!; 7568, 1775 35^>^ 9^50 

3042’ 3536’ (x)7b’ 853:> ' c;504 ’ 2330’ 4930’ 17919' 

1^)1 ^ 6435 1230 0oo () 95ot 7497 48510 

1649* 7293’ 4764’ }^oo8 ’ 10692' 15729' 49005 

^991 . 12540 13478 83C)8 ^ 4305 13667 217800 

10989’ 21945’ 16701' 29393’ 44688’ 141S6’ 245025* 

11050 20301 7J4285 109375 135795 ^713 

355^1 ’ 33633' 99W9 1000000’ 222210’ 1139(0* 

95469 . 1^0194 . 256417 1854432. 1832051 490606401 

359784’ 1973594’ 7006987’ 3171276’ 2592525’ 1006110363“ 

3. Kodiuc (by iannUiti ^) to then lowe*-! toims — 

Ll.^32. 16x45 21x24 45x70x15 , 48x64x49 
27x52’ 24x75’ 5 (x 84’ 81x90x100’ 96 x88,x63* 

5 1 X 39x42 ^ 19x23x26x56^ 85x84x38 76x87x65 

68x52x70' 57x92x78x98’ 102x254x95’ 114x145x143“ 


254. To reduce two or more fractions //atdn^ different deno- 
minators to equivalent fro^iom having a common denominator. 

Rule* Multiply ercli numerator by all the denominators except 
the one placed under it, foi the new numerator : and multiply all the 
denominatotb together for the common denominator. 
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7i.r. Express i and ? as equivalent fractions with a common 
flenominator. 


Here, first tx 5 x 7 -= 35 'j 

2 X 2 X 7 = 28 j- 
3X2X5 = 3oJ 


the new 
numerators : 


Fori 


and 2 X 5 X 7 = 7 o, the com. denr. : and $ 


1x5x7^ 35 
2x5x7 70’ 

2X2^_ 5? 

5x3x7“ 70* 
3x2x 5^ 30 
7x2x5““ 70 ' 


/, the equivalent fractions are J J and 


255. If two or more of the denominators have a common mea- 
sure, the equivalent fractions may be expressed in simpler terms than 
obtainable by the above Rule, and having a least common deno- 
minator (l. C. o.) by the following Rule. 

Rule. Find the 1.. c. m. of the denominators ; this will be the 
least common denominator. 'J'hen divide the L. c. M. so found by 
the denominator of each fraction, and multiply each quotient so 
found into the numerator of the fraction which belongs to it for the 
neiv numerator of that fraction. 


Note. Before applying the above Rules, reduce mixed num- 
i)ers to improper fractions, and compound fractions to simple ones ; 
moreover, if the L. r. u. be required, the given fractions should be 
1 educed to their lowest terms. 


Ex. Reduce •?„ H and to equivalent fractions having the 
least common denominator. 


The L. C. M. of 5, 1 2 and 20 is 60, which is here the L. C. D. 

60—5 = 12 ; 60—12 = 5 ; 60-8-20=3. 

• 4^ 4XJ.2^ 48 . 55 . ^ 3x3^9 

••5 5x12 60’ 12 12x5 60 * 20 20x3 60' 

Hence, the equivalent fractions are Jft, H and Viy. A ns. 

256. Similarly we can reduce fractions to equivalent ones 
having a least common numerator (l. c N#). 

Ex. Reduce J, J, J and 4? to fractioiits having a least common 
numerator. 

The L. c. M. of 5, 4, 8 and 16=80, which is here the L. C. 

80-8-5=16; 80'<-4=2o j 8 q-^^8=io; 8o-m6=5. 

• 5_ 5 X 16 80 4 ^ 4X20 ^ 80 . 

*• 6“6xi6“96* 9 9X2o“i8o’ 

® ii2iias?2 

9“ 9x10“ 90 ’ 17“ 17^5*^’ 

the fractions with a L. C. N. are tVw 


12 
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Examples J^XVI. 

1. Reduce to equ]^ alent fiat tions with a f onimon denominator : - 

(*) V (2) T, 4. (3) T> i\ (4) 1 > \ 1 * (5) it T» Tl- 

(6) 1 ) h tV (7) -ij ^ it *9 IT* W ^\t 2\, 3'- 

(9) iy 23 » 3 u- (10) 7 , 7;, lo'V, 264. (it) ; of Vo 1'- of si, i of 1 *. 

2 . Reduce the fractions in each of the following sets to 
equivalent fractions, Jiavinj* the le.ist common denJminator . 


(0 h i, o (2'^ i, rt- 

(5) T’Tj TT» 4 o* (fi) /) Ti, A*. To‘ 

(9) 1 T» Tt>, { ff» ro» 1 ‘ • 

(II) H of 1 of ! of ‘ of 2i, *, 

(13) 3 A il, I7', 1314 * 


( 3 ) 

(7) 1, : 

{\o) 


t Tl 

1 1 s 

1 T» 


( 4 ) 

(s; 


To iT> 
2 t • 

1' T» h, 


1 2 o» * i» r 

(12) I', 3 - 4 , 4;, 6/. 

(14) of ; of 2^, 4 of ot 3; 


a Reduce the following fractions to equi\ alent ones with the 
least common numeiatoi 


(0 i) ii *1 V 

( 4 ) h TT> I'ii il- 


<v 4, 14, \ \. 

(5) V f4^ l' > 


( 3 ) J2, Z»> 1 

(6; 1, 1, M. V, 


267. 7 o (ompare the ma^jntudc:^ of diffetoit fraition^, 

(1) Rule. Reduc c the fractions to cciiin alent ones with the least 
common denominator (L. r. D.), and then compare the numera- 
tors so obtainc'd. That fi.iction wdnch has the gicatest numeia 
tor is the^^;vc//cj/, and that which has the least is the lemf. 

E\, 7 . Find the f/ and lemt of the fractions „ i and li. 
The L. C. M. of the denominators = 504. 

504-9=50; 504-8 = 63; 504-^14 = 36. 

. 7 ^ 7 x 36 ^ 392 . 1 ^ 5 x 63 ^ 315 . u^ux 36 ^ 3 ^ 

••9 9x56” 504’ 8 8x63 504* 14 .*4x36 504* 

Hence -ii is iht /greatest and i is the least. Am. 

Ex. 2. Arrange H, \ \ and ^ in order of maynilude. 

The L. C. M. of the denominators = 180. 

180-7-5 = 36; 180*^*12=15; 180-5-15=12; i8o-9-=-2o. 

• 4 = 4x36^ iii . n ^ . 

*’5 5x36 180'’ 12 12x15 180’ 

13 13 X 12 _ 156 . 8 8x 20 160 

15“ iyxi2“"; w' 9x20"“ 180* 

Hence the fractions arraisKd in order of magnitude stand thus ; — 

H and Afis, 
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(2) Fractions may also be compared by reducing them to a least 
common numerator (l. c. n ). In this case, the new fraction 
that has the least denominator is the f^eatest^ and that which 
has the greatest denominatoi is the /<vw/. 

Ex, Find oreatest and the of and x'ts* 

The l. c. M. of the numerators = 126. 

126-2-63; 126-3^42; 126-7=18; 126-^9=14. 

. 2_2x63_J26, 3_ TX 4 ? _ 126 

•• 5~Sx63~3[5’ to” 10x42 ' 420 * 

7 7 X 18 126 9_9 xi4_ 126 

15" 15 X 18 ’ 270 ’ i6 ' i6x 14” 224* 

Hence x”, is j^reaic^i and is the least. Ans, 


258. The defect of a fraction from i is <'alled its comple- 
ment. 

Thus, i and arc respectively the complemetth of J and J. 

(3) Fractions may also be compaicd by taking their complements, 
provided that e«ich of the complements has i foi its numeratoi. 

f^reatest and least fractions will be those that have the least 
• ancl the greatest coinplernent. 

Ex, Find j^reatesi «ind the least of the fractions J, and 
The complements of thes<‘ fi actions are and i respectively. 
Now, of these complements is the least and I, the greatest ; 

/, IS the and ^ is the least, Ans, 

(4) Fractions may also be compared by the method illustrated by the 

following example. 

Ex, Arrange in order of miignitude y, xt and xV- 


3^ 3_-t3= 1 

7 7-3 2 ^ 


5^5-5^*. 6 ^ ^ i, 

21 21-5 4 V 19 i 9 -'^> iV 


(Art. 242 .) 


The given fractions = , A ? A respectively. 

2, - 4x 3A 


the greatest and is the least, for they have respectively the 

least and greatest denominators. 

/, the order of magnitude is f, xV and Ans. 




Examples LXVIL 


L 


Which is the greater ? (by the Jlrj^ inet/iod). 

or t ; I or x\ ; il or H ; il or if ; tt or xV ; H or 


iS+8 

l 9 +?- 



i8o 


XKIIHMEIK 


Which lb the less ^ (by the set ond ini thod ) 


15-8 


i ft or ij » 4 or jV » »T 01 TiV > *T or xl , 4 of or J of 1 } , xS or 

3 Which IS the greatest, and which is the least of the 
following ? 

/ 1 11 I 4 H !<{ i 4H 4 11 II 

■?!» lii Itf » 1 1 » 481 4 > ♦» ♦ Tm » ’■7 »J f2 

(2) > 4» T> 1 » Ij r» TffT> IT * » Tft> iT» T 

( 3 ) * of 4 of 4, Ti of 4 of 6, ^ of of 3 , fft, 4 

4 ) - of 5 of To» T of TI of 3i, 4 lr of 3} of 10 , 4* of , J of h 7 ^ 

1 1 1 I tt 7 I I 4 4"1"5 

5; r4» ifti ’iff* ito j rij '■* '‘i > ft* » 

4 Anan^jC in order of magnitude the following 

4* ¥» ii» io ( 2 ) tS To* -"V* 6ft (S) T^"* ’ T* 4 
4) li of i, tV of 34, 4 of 25 (5) 8 of 2„ 14 , 3i of X? of 5 


/AN 13 17 J[.3 “h I 5 

^0) ri, ir, 


(7) ft* 7» H» 1 


S +6+7+9 
6 + 7+8 + 10 


5 Vn ange in order of m ignitude - i^by the /Aird method) 

( 1 ) 4 (2) Tr.r, (3) il,-e,„u 

t4) "i» tA) ill T« (S) * > 4»> ri> t* v6) i', ■Jit) iiii i' 

6 A.rrangc in oidei of mdj,nitudt b) \h.e fourth method) 

(I) i, St.’i (2) *4 (3) M.tV.tV 

(4) r-, U, 1 ‘«t“ is) ' ,5., 14, i". (6) tt, 4. 

ff 

7 find I fraction intei mediate in mIuc to and , whose deno 
nimator is 84 , to 4 and -my whose denominatoi is 720 


IlL ADDITION OF FRACTIONS 

259 /o Jind the sum of f uo or mofe s^ven frachons 
i) If the g ven fi actions ha\e the same denominator 

Rule Add the numerator of the given fractions together for 
the numeiator of the sum, and |tike their denominator for its 
denominator 

A i h md the sum of 4* 4 and 4 

u 4 I . H 4+5 + 8 I'or 4 se^unttis-ir^ sevenths 4-^ sev 

liert, ^ - cfiths =* (4 + 5 + 8) sevenths 

s=Vr2if ^17 sevenths 

(2) If the given fractions have different denominators 
Ruif Express the fractions with a least common denomma 
tor , add together the ncifr numerators for the numerator of their 
OUm, and take the least common denominator for its denominator 
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'fhe sum should always be expressed in its lowest terms 5 and, if an 
improper fraction, should be reduced to a mixed number. 

Ex. Find the sum of 5 , I and 
The L. c. M. of the denominators =24. 

2 _2^8 _iC^ 3 __3 x6_^8 
3“ 3 X8”* 24 * 4 ~ 4x6"” 24 * 

5^ 5x4^ 20 ^ 7^ 7x3^ ^ 

6 6x4 24 ’ 8 8x3 24 ’ 


8 

. 16 . 18 . 20 , 21 

the sum -+ 4. + 1 

24 24 24 24 


16+ i8 + 2o+2r 
24' 

Af/s. 


^ 75 __ 25 X 3 ^ 25 ^ 

24 8x3 8 

260. All fractions should bo reduced to their lowest terms, 
impioper fractions to whole or mixed numbers, and compound 
fractions to simple ones, before the application of the Rule. 

261. If any one of the j;iven numbers be whole or mixed 
numbers, add together the whole numbers as in simple addition and 
the fractional parts by the Rule given above. 

Ex. Add together V» and i of 34. ^ 

Here, V = 3 iJ 2^4 = 2,;, ; 1 of 3^ = J of V = V»3i 
sum of the fractions = 5 Ti +31+2/,? + 24 

= (5 + 3 + 2 + 2)+(*+i+T’.+i) 

20 + 8+21 +36 

■ 48 

= I2 + JJ=I2+iH=I3J*. Ans. 


= 12 + 


Examples LXVIII. 

!• Add together orally the following fraction‘s . — 

(0 'I'+T ; i+i ; T+* 5 ‘■1+4+9 ! 4+b+4 ; •/w+'i’i) ; i'k+^v 

(2) i+i ; J+i : T + i >■ r+4 : t+tt ; t’h+tt > ^+tV+t'v 

( 3 ) 4 + i + i i i + i+r’i ; 4 + i + J '■> 4 + 1 + tt; J+TT + iT+rt- 

( 4 ) 3 *+ 2 i ; 41 + 34 ; ii+ 34 + 2 i ; 3 i+ 4 i+ 7 iV 
2. Find the values of the following !— 

(1) ;j+A ; 1+4 ; 4+4 : 1 + 4 ; 4+H : 4+* ; 4+A+i5. 

( 2 ) »t+74; 2 ? + i 3 i^; 5 J + 124 ; 37 A+ 244 IS 74+4*- 

( 3 ) V+V ; H+n ; V +14 i V-+V ; 44 +H ! li+H- 

( 4 ) i+i+i ; 4+4+A ; 4+4-+A ; 4+1-1*44 ; 4+4+4+*- 

(5) n+V+-V ; 24+34+54; 84 + 134 + 27 ^ 1 ; ¥+34+n+i|f. 

( 6 ) 4+A+44+4? ; H4+444 +444 ; 444+444+I44- 
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(7) iV of 9r\+ iV of 81 ; 14J + ? of 'j of 8 ; 1 +4% + 1 of 2. 

(8) i?,+ l+* + 3V (9) 35 + 21 + 11 +71. 


(»o) 2 f,+ 3 i«,+ 4 iS+ 5 l.',. 


(.ii) 3f 2 +71 +8ff +4l- 
(^3) 4f + 8i +3 iV + 8h. 


( 12 ) I tV + 2 T 'i + 3 to + 4tV 

(14) of ^ of 1 +i of * of l\* + " of Ti +2 

(15) T+1 + 1 + ^ + 1 +To of n.\ ; ■», + 2l of 15 + 31 of j,,. 

(16) 387^ + 2851 + 3941+1 of 3704 ; ii\ + 2 ;+ 4 '.-l + 6 ri. 

(17) 275 l + 62iVo + io 3 ii + ^ of 4150I. 

(18) 1 + 1 + J + 5 + ri + 1 1 + 11 * ( 19 ) i+-T + T+T'.+ ^IT+ li + tS+TVo* 

(20) J of 5 of 52iV+ 1 of .1 of 506} + -; of I of 1864. 

(2T) 1 of ? + 4 of + \ of (t + 41 )+ 70 of (1 4 - \)^ 


IV. SUBTRACTION OF FRACTIONS. 

262 . To subtract one fraction from another fraction, 

(1) When the given fractions have the sainc denominator. 

Rule. Find the difference of the numerators of the given 
fractions for the numerator of the remainder, and lake their deno- 
minator for Its denominator. 

Ex, Subtract from 4 V* 

u 10 4 _ 10 -4 Yoxy \o seventeenths- seventeenths 

T7~i7~” 17 ’ -(iO""4) seventeenths = 6 seventeenths 

fi t, 

= IT* —IT* 

(2) When the given fractions have different denominators. 

Rule. Reduce the fractions to a least < ommon denominator ; 
subtract the less numerator from the greatei ; under the remainder 
place the least common denominator, and the result, properly 1 educed, 
will be the required difference. 

Note. Before applying the Rule, reduce fractions to their 
lowest terms, improper fractions to whole or mixed numbers, and 
compound fractions to simple ones. 

Ex, Subtract U from iJ, and 1 of I'b from « of }. 

(1) The L. c. M. of 18 and 24—72. 

• to IS n 7 'V i — 57 — 52 •, 

• • — fT TT— ^ns, 

(2) Here, ■y of and 1 of iV— tV* Also L. c. D. — 9b. 

their difference=|^ — -= Ans. 

32 24 96 96 

283 . Additions and subtractions of fractions may be perfot wed 
in any order. * 

Thus, 7 |- 4 ^=( 7 +J)-( 4 + 4)=7 + }- 4 -|, (Art. 107 ) 

• -(7-4)+«-l)=3+l-f 

m 
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Hence, if either of the given fractions be a whole or mixed 
number, it is most convenient to take separately the difference o 
the integral parts and that of the fi actional parts, and then add the 
two results together. 

Ex, I, From 3^ take 2I. 

Here, 3 t- 2i = (3 + -;)-(2 + -i) 

Am, 

Kv, 2, Find the difference between 2^ and 5J. 

Here, 54 " 2:! = (4 + 1 + \) -(2 + ^) = (4- 2) + (i + ^ - 4 ) 

=2+(f, - 2 +(:•;- 14 )= 2 + Ans, 

264 . 'fhe following peculiarities m Suhtriution of Fractions 
•should be carefully noticed. 


(i) When both the frattion^ have a common numerator, 

Kiti.k. Multiply the difference of the denominators by the 
Lommon numerator for the nevt numerator,, and take the product of 
^he denominators for the ne%o denominator. The resulting fraction is 
the required difference. 

E.X.J. i-- 8 = ('3 --h)x8^ 3x8_ 

II 13 i3xn *3x11 143 


(2) To subtract fraition^ when both have i for numerator. 

Hulk. Find the difference between the denominators for a 
new numerator and multiply the denominators for a new denomina'^ 
for. The resulting fraction is tlie required difference. 


1 1 9-8 1 

il. •2- ¥ .7 g ^2 


(3) uibfract a proper ft ai tion from unity. 

Hulk. Subtract the numerator from the denominator for the 
new numerator,^ and underneath place the given denominator. The 
resulting fraction is the required difference. 


Ex, 3, 



l'^= . Am. 

II II 


(4) To subtract a mixed number from an integer , 

Rule. Subtract the fractional part from unity as in (3) and 
the integral part from the integer diminished by unity. 

Ex, 4, 7-34 = (6-3) + (^- 4 )= 3 ^- Ans, 

(5) To subtract a mixed number from another^ when the 
frattional part of the subtrahend is greater than that of the minuend. 

Rule. Subtract the subtrahend (coHiposcd of the integral and 
fractional part) from the integral part of the minuend as in (4) and 
to this difference add the fractional part of the minuend. 
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Ex. 5 . is4-7f=»(iS-7s)+T-75+f=7H. Am. 

Si 6 S. An expression inode up of additiom and subtractions o/ 
fraeUotts tnay be made equal to the difference of two sums. 

Thus, SJ ~ 5=(Si+28 + + s)* (Art. 107). 


Examples LXIX. 


1 . Perform orally the following subtractions ; — 

(0 \~i I 4~t; i~~i- 

( 2 ) I — i; 2 — 4; 2 — A; t~ 3 ! t — Jj t — tJ i~T! 

(3) I-*; 3 - 4 ; 2J-1I; 42 - 34 ; 64-44; 7i-4i; 4 t*o-33V 
2 Perform the following subtractions : — 

(t) 4 — i 5 i~T i t’t — 4 ; S' — tV ; t4 — IX ; ■IS— 44- 

( 2 ) lA-irV; SS-41; 84 -fr ; 9 t’s- 2 t’, ; 344-244: Si-si- 

(3) * 92 — iS'A > *S 4 S — *744 ; *000— 3841'ri ; 279” — i68v 

(4) 2i of 164 - *2 of 34 ; 4 of T*T of 25 - of ; 74 of lo.i - 2 J of 4! 
3 . Find the values of 


(1) S-S+S-4. (2) 

(3) 4+2 -4+1- A- (4) 

(S) *34— 9S— *xV (6) 

(7) 7i+6f-3A -244+44. ( 8 ) 

(9) ioi-(42+6*)+7S+(84-64f). 

(11) 24 -( 4 i-HoTV+ 3 Tu)+ 34 + 2 o 2 . 

(13) 2244 -( 9 S 4 - 74 S+ 4 of 4?)+4 of 3! 

(*4) 84-344+24 of Vx of 4S-(S44-2i). 

(*5 ) 47t*t — (32+3*rx+2S)+6S— (2 ^— ItSx)' 


42 — 44+44— 4i- 
4—4+ A— 4 d+S+ 2— I’l + V 
3tV —A—*tV+x»- 
3 jt- 24 -(s 4 -nj)+ 2 ,;!^. 

( 10 ) 6 i of 2 ,V-( 6 i- 2 yT). 
( 12 ) 4 of 4 — TT of 3 t + » of 3 I 


V. MULTIPLICATION OF FRACTIONS. 

866. To muitipfy a fraction by a whole number, 

[We have already given an outline of this method in Arts. 241 
and 244. Now, we propose to treat it at length.] 

Rule. Multiply the numerator by the whole number for the 
nm numerator^ and leave the denominator unchanged. The result- 
ing fraction should always be expressed in its lowest terms, b} 
cancelling those factors that arc common to the multiplier and to the 
4 enominator of the fraction. 

For 8 X 8 X 5 ninths ninths 

= 4 ?=! 2 LS. 


Thus, SxJ-l^-V 
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267 . To multiply a mixed number by an integer. 

Rule. Either reduce the mixed number to an improper fraction 
and multiply as above, or multiply the integral part and the fraotional 
part separately, and add the two products. 

Thus, (i) 6 tx 3 =V x3=m;^ -20^. 

(2) 6| X 3=6x3 + X 3=18 + V — 18 + 255 = 20^. 

268 . To multiply a proper fraction differing very little from 
I, or a mixed number differing very little from the next superioi 
integer by a whole number, we have recourse to such artifices as is 
explained in Art. 264. 

Thus, (i) iVtrX 35 ~(^ l<7o)x35 = 35~T^>{)=®35““l7i = 34 i 5 • 

(2; i 5 S 4 xi^ = {i 6 -'^*o)xi 2 =i 92 - 5 i = i 92 - 7 S = i 9 aj. 

(3) 9QTi X 46 = ( 1 00 - iV) X 46 = 4600 ~ t ? = 4600 - 3^ =4596^ * 

Examples LXX. 

1 . Multiply orally : — 

(0 iby3; f r by 2 ; r\hy3; iby4; A by 5 ; j'l by 7 ; J by 3 ; ^ by 2. 

(2) by 7 ; by 21 ; by 100 ; ? ‘ by 25 ; j:; by 28 ; by 30. 

2 . Multiply 

(1) iv separately by 55, 88, 90. (2; A scpaiately by 12, 36, 48, 49 

(3) Ti\ 32, 128, 168. (4) 3il >5, 21, 132. 

( 5 ) 3 Ai 55 , 77 , no- (b) 2 A 13, 39 , 42 , 117. 

(7) i 59 Sbyi 3 ; i625Aby23; 41*1. by 23; 17274 by 34; 3589 x 4 by 47 . 

3 . Find the product of - 

(0 99x0 separately by 6, 8, 15, f8, 25. (2) 999!^ by 99, 550, 

13) 4994U 25, 50, 75 , 100, 150, 200, 350. 

(4) 7444 by 43 J 994 x 1 by 324 ; 9994344 by 999. 


269 . The meaning of Multiplication as given in Art 59 is not 
applicable when the multiplier is a fraction. Hence, to suit our 
purpose we make the following definition. 

“ To multiply by a fraction is to take that fraction of the 
multiplicand.” 

Thus, to multiply 4 by I, we take f of 4 by the new definition. 
But 4 of 4=1^, by Art. 249 ! t 

Hence the Rule. 
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270 . To mulfipiy a fraction by*a fraction, 

P.ULK. Multiply together the respective numerators and deno- 
minators, reduced to fractional forni** if necessary ; and the fraction 
thence .arising will be the product, which may be simplified by 
striking out any factor common to numerator and denominator. 


Ex, 

Here, 


T, Multiply ri by g, 

( -_2X7_ 2X7_ 

’ ‘^”9x8" 9x2x4’ 

7 

9X4 


8 times too iarj^c^ and the product 
tari^'-e also ; whence, the product 
(Art. 24i)s=y,.. 


For, if ii be multiplied by 7, the 
product will be V (Art. 241) ; 
but 7 being 8 times as great as 
i, the multiplier above used is 
/ will therefore be 8 times too 
required must be '.7*— 8 =tJ- 


Ex, 3 , Multiply 3^*^ by 2^1 ; and 5i by 2? of }}, 


^ I ) l*roduct = tIj X W 


99 X 145 _ 1 1 x^x 5 X 29 
25 x54 5 X 5 x6x9 


{ 2 ) Product 


- ^ I ■» 

5x6 


-loiS. 


A ns. 


Vx(Vxi?)-= 

7 X 7 X 3 X 5 ^ 

3x3x7 


49x17x15^49x15 

9x7x17 9x7 

V = ii 4 . A/ts. 
3 


271 . To find the tontimicd product of three or more fractiopis, 
Ruj.k. Multiply all the numerators together for the numerator 
of the continued product, and all the denominators for its deno- 
minator ; cancelling all the factors common to numerator and deno- 
minator before obtaining the final result. 


Ev, J, 
Here, 


Find the continued product of } and j\, 

M j * 5x5x8 3X5X2X4 2 , 

j*roduct- ~= - — . An?, 


4x7x15 4X7X3X5 7 

El. 3 , Multiply 5 , 3tt, and U together. 
l^r(Klu(t= 5 X X X ' U (S X 7 )X (2 X 2 X 2x2 X 2 X 3 ) xii 


'6 ' u ' 5 

5 X2_ IO_ 


56 

i 1,0. A ns. 


(,3X2)XIl X5X(2X2X2X7) 


Examples LXXI. 

1. Multiply orally ; — 

U) -i separately by t! h (2) i separately by .V, i, 4 , 

(3) ■? ») h !• (4) TT fir> t*Ti IS- 
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3 Multiply * 

t) 1>\ T : H 1>) ; by s : /t by , ; by ,'g ; ,U by JJ. 

2 ) 11 by 1- , ; , by {i ; by H ; ,'C. by ” by ii. 

3) 3 ; Ijy 7 , , 8 t bv I0 t\ ; 65 by 14^^ : 15^ by 30 ; 6} by 2]^. 

4) 25 by 4 of ' of I , 13 , of 71 by i of { of i3i ; A of 4* by 2ji. 

5) 1 of 15^ by of 3 ,'t : 3ir of >„ by 6i of loH ; 1 of 19^ by 5?. 


•) 

2) 

3) 

4) 

5) 


3) 

5I 


1) 

2 ) 

3) 

4) 
^5J 
(6) 


3. Kind the values nf - 

T X ’ Xti : i X V X ri ; I X i X ; n X i 6 i x st 5 4 t X 1 xj. 

}x4x5 Xl; 5x? xSxiV ; rn X2; X I,’- Xi,‘l; I'j of 1 } X3T*aX 

. X 3 ix 3 ,,xSi’,x 6 ilg, I2r,x8i'.x r^'i x 6 *r 1 of |1x24. 

J H I X I H of 27 1 of 8 X 12“* of 6^ of 1 1', X n. 

4* of 3i of 7 -r*,, x4 of I* X2, of of 2^; XTnV.l- 


43. 


4 1 ind the continued pioduct of 


49 

133 

17 

2I’ 


7^md 

98 


/ 3 

384 

391 


85'Hnd '584, 

864 f59i 


(2) 


U) 


428 

5*5’ 

5687 

3*9“ 


5^53 


1819 
667 
2201 1 


492 

221 

629 


and 


72816 
8528 * 


324 1444 44J , . 2u6 
36!* I29f)’ 529 1764 



■51. 

*32’ 


39 

108 


and 


21 

144 * 


5 Simplif) — 

(3’.+3b)x io1»; 3? 4-35x10. ; J) x(i of 

Uxl-t-5x5)-(1x ,-lx,*,); 1 of 165 - 1 - 25 - 3 ^ ; U 4 -i)x(i- 0 « 

(' 9 *. -3I) X 13 * -2.’) : i 9 '*- 3 {X 3 l- 2 ? ; 19*, - 3 i x( 35 — 2|). 
{^ 1 + 5 ) of (i5-l-2{)Jx((2r'B -il)of ( 3 .'o-f)>- 
{1 1 of 265 of (i - 5)> X {2. of ( 45 - 35 ) of }- 
(,i 4 of 2I -355 )x(s 5 ot 45 - 3 * of 35 )x 5 Tof tyxi- 


VI. DIVISION OF FRACTIONS. 


m 7 \? iHvuit* a frill twti by a whole number , 

[We have already given an outline of this method in Arts. 241 
and 244. Now, we propose to treat it at length]. 

Rule. Multiply the denominator by the vhole number, and 
3e*ue the numerator unaltered. The resulting fraction should always 
be 1 educed to its lowest tcims by removing all factors common to 
uumeiator and dcnominatoi. 
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273. The meaning of Division as given in Art. 87 is not apjili 
cable when the divisor is a fraction. Hence, Division may lie 
extended to express the finding of the fraction, the product of whit 1i 
and the divisor is the dividend ; and the quotient shows what part 01 
parts the dividend is of the divisor. 

ThuS) to divide f by 4, we have, by definition, 
quotient X 4 -i ; 

multiply each tenii of this equality by -i?, 
therefore quotient X7X^=^x^, 
or quotient - i x 
that is, ff‘^T=xXt* Hence the rule. 

374. To divide a fraction by a fraction. 

Rule. Multiply the dividend by the divisor iniferted^ and the 
result will be the quotient, which may be reduced to its lowest terms, 
by cancelling any factors common to numerator and denominator , 
or, which is the same thing, invert the divisor, and then proceed 1)> 
the Rule for the Multiplication of Fractions. 

Ex. Divide f by 4. For, if be divided by 4, the quotient is 
yV (Art. 241) ; but this quotient is 5 time" 

Here, |+3 =tX{ too .fwa//, because the divisor has been 
^ii.Ans. taken 5 times too ^eat ; whence tlu* 
quotient will be tV x 5 = if. (Art. 241.) 

275. If the dividend be a whole number, or if dividend 01 
divisor or both be mixed numbers, reduce them to improper fractions, 
and compound fractions to simple ones before the application of 
the Rule. 

Ex. Divide lyV by 5f ; and yf by 3 tV of 2 tV. 


(,) 7 ^ _3X5ii7 3 3 

14 ^7 14 7 14 40 7X2X5X8 2x8 16 


(2) 7 |h- 3.3^ of 3-/^. 


^3 . 


45 of =» ^-4. 5X9X7X3 
14 10 8^7X2X5x2 


63^ 9x3^ 63^ 7 X 9 xax 2 

8 2x2 8 ^ 9X3“ 2 X 2 X 2 X 9 X 3 


aw -2L«as:Z=ii 
2x3 6 6 

* 276. Numbers connected by of are considered a single num- 

ber. The student should carefully notice the difference in meaning 
between 2fH-ifx| and af+if of In the former, the sign-i- 

K lies only to the next ^mber if ; but in the latter, if of f is ; 
rle number. * 


Lgle number. * 

Thus, the fonner»i x J x J* 


« If ; the latter « f x J x f = f f = 
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Examples LXXII. 

1 Divide orally — 

I ) 1 separately by 3, 3, 4, 5, 6 (2) \ separately by 4, 5, 7» 10, 12. 

T? .. . .12, 14, 15 » ^8, 20 (4) H 3, 5, 30, 45 * 

2 Divide - 

i; ‘V bepaiately by 8, 16, 24, 36 (2) \ii sepaiately by 25, 75, 87. 

>) 2* . 13,65, 117 (4) i6J 19,25,32. 

3 Divide 09 ally - 

\) 'j separately by ',1, i, (2) • separately by 4^, J 

V • tj tj 4 ) i (4) 2 • ••• 4 » fi h ff* 

4 Divide - 

1) „ sepaiately by 4, j", (2) H separately by 4, t, t4, A- 

3 b • •• 5lj 2',, 44, 6 | (4) 4 iS 5 S» 4 tj 

Examples LXXIII. 

1 Divide - 

0 •> 4 , * by ; , I'r by T . , ” by ; ■'4 by 4 i , H by U » MS by U- 

2) 2i by 3i , 10* by 13^ , 171 by 7 t 4 , 24^ by Sn ; 2; by ? of 4i. 

3) iibyiof^of, , 3rh of 34 by AVof 9 , i 5 TTof 8 ^ byjof Aof 154. 
D : of 1 j X2i of of 24 by u of ; x A of 2j\ of 8. 

2 Find the values of — 

D) X ; X 134) — (^j X } + 54) (2) (4 + Jof Tl 4 )“'(Aof 2A — 

3) 6 ^+(if + 3 A)-^>? (4) 6 ; + i J+ 3 T 5 — 64. 

<' 5) iot X 3i ~4^ “(2^1 + 33 )- 4 " + 7 i - ( 3 i + 44 ) 

6) 2i X il — ij of 24. (7) 24 of 14—14x24, (8) 24 of 1 1 ^i4 of 2j. 

^ 9 ) TO Ti — TViy*7 X ^ j4 — VA‘ • ^ “"[4 — 1“*{2 — I— (i— A)!}- 

(i +4 + j+ 4 +A)-( 4 +^ + J+A) 

12) (2+V4-4+TV + T\? + TV)-(l+i + T + 4+*). 


VII. COMPLEX AND CONTINUED FRACTIONS. 

277 X fraction having a fraction or mixed number in the 
numerator or denominatoi 01 in both, is a Complex FrarCtion. 

Th-S*. '3, f|. 

278 . A complex fraction is read by inserting the word fy far 
divided by ^ between the leadings ^f numerator and denominator. 

Thus, ^ IS read 34 by 44. 

44 
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279. In the sum of a who^e number and a frai tion, hen llu 
fraction is either complex or simple (Art. 231), the sij^n *is sonietinu ^ 

At 1 .1 

omitted, as in 5^^ which means 5 1-*^; and in a firoffuit when 

one of the factors is enclosed 111 a bracket (he sij^n is often omitted, 
as in - J), which means 1 x (J - }). 


280. Complex fractions are subject to the same lules as simple 
fractions, and can always be reduced to simjile fines by treating; them 
as the quotient of tht* niimciator by the denominatoi (Art. 235). 


Thus, 




I* , ^ 9 ^ 99 

S 9 5 29 145 ■ 


281. 7o retime a compter f rat turn to a simple J nut ion. 

Rull. Express the numerator and denominator of the com pie \ 
fraction m the form of propei or improper fiaetions, and multipb 
the numerator by the denominator inverted \ or more simply, 
multiply the numerator and denominator of the complex frai tion b\ 
the L. c. M. of the denominators of the simple fractions. 


(I) 


Ex. r. Reduce and to simple frac tions. 

^ 52 __ 104 ^ 5 % ^ . 

9tt 9 ir 9 104 9x2x52 18 


A ns. 


Or thus, - 495 + 77 ^ 572^ Ans. 


5 . 

9 it 


9 itX 99 


(3) 


20 
Or thus, 


3 

nv 

20 ’ 


891+45 

40 j 

3 3 ^ 20" 

i 3 i>i_ 3 ^ 40 

20 X 3 20 X 3 


13I I 40 ^ 

13 —20-= -^*20= X 


936 18x52 

20 X 2 2 

3^20 ‘ 3 


18 
Ans. 


20 X 2 2 , 

— - . Ans. 

20x3 3 


- c* rr 12^ of J 8^ 4i 

Simplify and . 


(I) 


I2?0f , ® ,i 5 of 33 = M„f 24 

iiof3? 3 19 9 7 3 19 9 7 

_ 19x2x3x9 7X2 x8x 3 ^ , 2x8 

3x19 3x3x7 “ 3 


2x9x3^ 
2 x8^ 


f= 3 i. 


Ans. 


(a) 


81-41 ^ (96+ to) -(48 + 8) f Multiplying Numr. and Denr. 
3J+7Tfii (36+9)-(84+S) ’ .1 by 12, the L.C.M. of the Denis 


106-56 ♦so ^ ?2<2S_ ?i 
45+89 *V34 2x67" 67' 


Ans. 
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Examples LXXIV 


1 Reduce to then "simplest foims 


( 1) 

4 ^ 

8 m 

3 >8 

9 


25 h 

i aT 4 - 

3 ’ 

V 


147 ’ 

' 6 ’ 5 , 

12 


34 1 

( 1 1 

T 4 

’ 3 t +21 

('*) 

li 

of It 

2 ‘ of 8 ‘ 

Vi 

of 

4 

_37 - 2 h 

5 t + 3 ’ _ 

V / 

It 

of , , 

2 of 1 I 

3 

+ 


8 of 17 

7 r-Jiof Ij't' 

^ 3 ) 

7 . 

of’'^'* 

, of 

8 . 


of 

6 .15 

of , 0 ; 

,«\iof >3 

9 

13 

I 3 i 4 

’3 



10 , 12 * 

42 ’ 6 4 

( 4 ) 

2 

1 2 ll 

6 , 

7 i - 3 i. 

6 + 4 ; 

5 

6 

+ 1 

2 

» 

5 + 4 i„ 5 
3 +% 3 

- 4 i_ 28 * - 22 , 
- 2,5 I 4 t - 8 f,* 

( 5 ) 

s' 

- 7 , of 

2 I xS 

5 ‘ 

1 

^"of-^^ + 5 . 

3 i.- 3 ,^ 3 ti- 2 ; 

0 

-H 

-I* 

4 (h~ 

34 + 


4 

3 ttX 2 , 3 llOf 2 « 


f- 

2 Recliuc tnd 16 , ^ to ccjuiv ilcnt fi ution > ^vllh 

7 9^11 

the k is^ common cknommitoi \iso itclucc 4 to i compks tiaction 
having the dcnomin itoi 5 ind to i complex friction h iMn,^ the 
numei itoi 10 

7 

3 Compare the ept inline ol 9 2 

4 P ind the \ line s of 

(i) of 3i +'*ofj7+ of 5 of { (2) of ^+9+^+ ' . 

(3) of^ofB+'of of Ih- 1 1 (4) M+TOf ^1-1--^, 

2 5 i 

5 r ind the diffeienee between 

(i) of^l and i of 7' iV ] ind (3) 2 .f^^ and of 15^. 

3f 412 411 


( 1 ) 

( 4 ) 

( 6 ) 

( 7 ) 


6 h inel the values of 

2’of^tx^r (2)6 

■/rof^^x 4 of 8 iof 
3 i-' “ 


71 


o <9 x'i 2 T“rof;^ (3)' - 


40, 


(S) 


"• of 
S 


I7'c 
73 ■ 

ofl'x 

74 


atiof STVof 1331-31’ of ^of 202* 

of X 5 ot 6x205 (8) ^ of 7I + 24 of — 8i. 

29 13 105 ^ *« 
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9 ) 


or-^ 


4 „f2i 


283 /o find the lovtptetc qnotnnt m dividing a number by in 
mtci^er 

Rulk DiMcle in the usual \v i>, ind to the inU gral quotient 
idcl the fraction ^\hose numeiatoi is the icmaindei and denoniinatoi 
the divisor 


Ex UiMde 4148 by 117, and 3136^ b> 95, i^iving the complete 
^(uotient m cac h c ise 


i) ii 7 ) 4 I 48 (^s 


31 L 

285 

638 

286 

585 

385 

53 

I 

1 /, the complete 


quotient a- 35 tt 7 

1 


(2) 95'3i36Ti(33 


In dividing by 95, the integ 
ral lemainder is i and the full 
lemaindei is It 

But iTi “'95 — tt X 
, the complete quotient *=33^V 


283 fractions of the natuie given below aie Continued 
Fractions, and ( an be simplified by beginning at the bottom and 
'working upwards 


Ex 



J 3 _ 

13-5 


I I 

TjT"" J J _ 

^ 13 ^6-13 

" 8 


I ^ 3 ^ 3 

4-iJ 12-8 4 


Am 


Examples LXXV. 


1 Find the complete quotieijt in dividing — 

(j) 3127 by 43 (2) 6556 by 401. (3) 2221 by 87 

{4) 8768 by 45 (S) 845+5 by 12 (6) 6739H by 37, and by 73 

\i) 4164: by II, and by 132 ( 8 ) 56941 h by 27. 


8 

<0 


Simplify — 



iz) it «rf 


. ( 3 ) 


1 + 


3 +* 



(4) * 4 - 




COM}>LT*X AND CONIINUKD JRACTIONS. 


(5) 3+ 1_. (6) 2 + L 


2 + 


5 + i 


1 + 


(8) 24+~i- 


5 + 


(9) 


(7) 6i+— 2L. 

J 

3j + ~ 

+ - ^ 


74 , 


4+ 2 + i 


^ ' ^""li+TT-*- ; — • (”) «+ 


4-4i ■ ^ 


i8 


34- 




‘■"Si 


(12) ( 3 - h )• ('3) 3'*+— — 

■'- 6 +! 4 + ' ' 7.-3 


I 

34 ' 


( 14 ) — ~+ — + — 5 — 

‘•-r^. 

44- 

( 16 ) Ij Xi 2 i of - tl! 

12-6, 4 


05) 


2-1 


7- + H(i+i) 





(19) 


2 + — -- 5 + 

2+ — 2 + 


X ^( 3 - * ) -I* 

2 . 3 4' 2 

.+ — +-i j . 




2-1- -?-r 

S+i 


3 + i 


(2o) 1 


2 + 


3+— - 

'■^5+T 


2 + " 


I — 


2+- 
^ I- 


j 


I — 
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3 Simplify — 

(i) ,51 + i^-(7J~6t) (2) (i5i + i (7,-60 

(3; •0-{2i-(4'+i')} (4) 16-4 {3 -(4l-i;)} 

(5) Sl-IS*- '(3’+2’)> (C>) 3X 1 3? of 37 of 44 of I ' 

(7) (l+’l)0f (ll+24)of (2f'T-l4)of f3. - ) 

(8) (3ii -47)of (io,-7j)of (9) 3it <4"-1o) (?' - 4 .) 

(lo) i'ofsi+(4'-i ) i,‘ -64- ol 2 

4 Shew that the simple fi action cqiiualent to the vilueof ' 

1 * 1 

of T+T of "5 , ' + 1 of "> IS of the bime m i^nitucle tis that expressed 
T ,r» ir + I 4 
by * + T of T-r of ir 

5 Prove th It J of vi - 7)+ * of V 4 of(i + i4)+'’ of(7+'^)=i 


VIII. SIMPLIFICATION OF FRACTIONS. 

284 Whit has been piovtd in the idiplition of tlic fiinda 
men! il opciaticjri^ to fi i( lions, will futnish the meins of simplif)iii^ 
aiithmetical expressions foiintd In ihcii (ombinations and, in 
general, only vtr> sli^^ht miftial exeilion will be lequned, if the 
attention of the be eliiected lo the t( mpo^ttion eif the tcfm^ eif 
the fractions eonceined, ind tht r / 1 W///*//' // into the faciots of which 
they are made up 

Ex I Simplify — ' ^ - — of 

^ I I I 24 264 

♦ O + „ 

2i 3 4 


13 X 24 


^> + 4 + 3 

1+1 + J 13 ^24x24 12 13 X 

The cxpics..on- , , of — 

31S 

^ +T _ 13x24^ 13^ 3IS_ 13 
11X24 12 2^6 II 

13 105x3 I 3 _ 105 _^ 13^ I 05 - 1 ^_ I 

4x3^ 13 x2a II 8S II 88 88 


£x s Simplify j2j + S of ^ 

The expressions 1 - 1 o^7x5_ _ g 

^fn. Sxrx s 5.21 2: 

14^ 2XJ9 s sJ a" 
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J95 


^ fn . 175 ’ 2} 
I 4 38 " 3 l 


228 627 + 1050— 1152 ^_228 

X _ ^ - o ^ 


^ 1677 - 152 ^=^ 8 ^ 1525=5 

228 305 305 ^ 

Examples LXXVI. 

Simplify the following 

1 H of i — ii of 3i + of 38 2 ( +4 of ',7 0 “ 2 rT of (It 4 ” ii) 


^X 4 'x 4 |-i a 4 

4tX4' -T 

i+6ff x(i+6 h) g 7 

i + 5‘x(i+5‘ ' 6 

i41-6« 


^ ^ 2 i JH 7 

3 ^ t; 2 4 ‘ 


4,X4 -3iX3i 

4T-3i 

7 l . 'll y,n 6 
61+ 11I+2 x>°n-6.,, 

. « I+2X'+*X^ 


10 (iS of 34) + (-i-i-^^r)“ ^J-T 


3 l_ ' 

^ of X52i^ 

. 2 ^ J 7 ^ 

4 

JLLj- *-rof 4 i , 5 of 7 

,i •tOf3? 8i }u 

’+5i 

2I+ ’^12 14x3 30 


12 3 „.4 2,1 




18 ’+^ 0^=26 13-3 ■*■^16 3 -H? 

19 20 

ri+2^+3T 

21 of ‘ 

I + 1 + 1 ‘3 j+_i_ 

2^+34 4 i 3+4 * 

„ f n4 - loi io| + ii4\ Tj+rr 8* 

** \riJ+T54^ T^-94 J 4-*’^ 2 t\ 


-±7*, X 


34 + 14 + 
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5 of ^ ^ of ^ 

24 34+9t 9 >o ^ 


!,<i’of*'+(»!+ 3 ;,)x • 

, • * _ 5 " of ^- ' 1 

f ■’ 1 1; , 3 [i ,6 r 3 i~ 2 l^ 

M'' ' ■■-'I' • 


■ -P Of 

ifv \7 2-f / 


IsV-T^I ^ H*’ ^ 

I +j;(i +ii) X 4 l- +ii of " . sa 

1 + 2 K 1 + 2 V) i3i% -3» ii‘ i‘of 

3‘ 

_5W-. x^)f^-'^’ 33 'of 

iiof 4 -io't 5 13- of s' 4 . 

4of(J -1) f f,“ 9'J:3‘_f ^Z4’l 

jofa-T) ln-T‘, 5 liot 7 '. ’.-iJ 


Oft i^ ^ + 7 ixiVT- 97 . 


7^\ of- 


35. 3'H- 




^ 24 - 


3l . 8 i of2i_ 9J of 14 2 -^ 

i-iof 2 j{*^ 11 4 (iH-T 4 ) 


44 of 3-3I of 3’ _ ( A+ 2,1 


x 6 ii 


of J3i+iiz;^4 r 34) . 
aJ+H *T*T +s 4 - 0 * A - 4 ■“ J») 


4 a 
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44 / 3I _£i_“ ^ I +9tt 1 r 5 t 

Uof9r4i-2Kl3TTj 2r 

46. 

it-iof I 4 + U 2 2 /+ 1 ;! 

J— _l+5 

3 2193 \ 4» i6/' ■ li-V \i-tV ■ 

4-2j 


46 

47. 


49. 

50. 


{<”'=■■ -^il- 
ls V4-^)-Ui 

_/ I _ 2 \ . _i+; i±i _ 

\*! + i 4~.<'fSi ioof4i — 2j 

■ (iw" “2 t:)}®^{(3-4''' A) 

_ / 3 ! \ 1 . 3^2j*i 34_of_5'S_ 

\4-i 3-t/J ’ , of(iii-2;; 5Vk+iof4r 

1)4 71 -UTa _ 3* + ij- 


K« JJ l'~2 i 3 t+1t 

6i-3TC 2i + li^2^-lA 

55. 


2r 14 

„r • + 6 . , / 3k , 

3-l;rn-= 


60 (4of;of6j+7T'T+i9;.!+8H 221 I 

I 3i+T+4Vii-T4ofi; 680J 


.4:i’ 




IX. 6. C. M AND L. C. M. OF FRACTIONS. 

285. 'rh« definition^ that we have already given of din e U. 
and L. c. M* d| two or more whole numohrs will also be at^^^blK’ 
when the given numbers are fractions, provided that we UbNiiW*^ 
by txaeUy, tfa4t the complete quotients must be inUgert. 
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286 - To find the (i. c. M. of Muo *or more fractions. 

Rule. Express the fractions in their lowest terms, if they be 
not already so. Then take the i*. c . M. of the numeiators for nu- 
merator and the l.. t\ M. of the denominators for denominator. 'I'he 
fraction so formed is the c. M. of the given tractions. 

Jix. Find th^ G. (’. M. of 

Here, the fractions reduced to their lowest terms are I;, iv 

The G. C. M. of the numerators 8, 6, i6 is 2 ; and the L. C. M. of 
the denominators 9, 7, 21 is 63. 

Thus, the required (i c. m.— A ns. 

287 . yif) find the \s. c. M. of tioo or more fraLiion^ 

Rule. Express the fi actions in their lowest terms. Then take 
the L. C. M. of the numerators as numeiator and the (i. c M. of the 
denominators as denominator. The fraction so formed is the L. C. M. 
of the given fractions. 

Ex, Find the L. C. M. of 

Heie, the fractions reduced to their low est terms arc 

The L. c. M. of the numerators 8, 2, 9 is 72 ; and the g. C. M, 
of the denominators 25, 7, 20 is i. 

Thus, the required L. c. M.= V= 72- Ans, 

Note. Before applying the Rules given above, reduce mixed 
numbers to improper fractions and cc^mpound fractions to simple 
ones. 


Examples LXXVII. 

1 . Find the (;. C. m. and the L. c. M. of . — 


(0 (2) rij 1 V 

(5) 5j T) ( 6 ) r, r* 

(9) MriTj 6 xV 

(J 0 4^1 h 


(3) ij T2» To* (4) 10 ^15) V 
(7) I/W, 3f' (8; i^, 2i, 4, 5^. 

(10) I 2Vt» 3i 8 jt. 

(12) 3 t, If, If, 2f, 3i‘;. 


2 . What is the greatest length that is contained a whole 
number of times exactly in 26f ft., 28f ft. and 29,: ft. ^ 


3. A man gives away to each of five people Vi, tV, tV, th, iu of 
a basket of apples ; how many has he left, supposing he has only 
just enough apples to do the above operation without dividing an 
apple ? 

4 . What is the least number which, when divided by each of 

the fractions f, Viy, li, and VV, gTives a whole number as quotient in 
each case ? H 


8 . Three lines of paling run side by side for a distance of 
150 yds. The upright posts are respectively 2f, 3^, 4^ ft. apart. 
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How often will a person walking outside be able, on looking across, 
to see 3 posts in a line ^ 

6. Eight bells commence to toll simultaneously. They toll at 
intervals of 2^, 3, 4^^, 5, 6, Hand 9 seconds respectively; after 
what interval will they again toll together ? 

7 . Three wheels nre lespectively loj^ft., 6Jft. and 4/,^ ft. round. 
Kind the least distance travelled when they will make complete 
revolutions. 

8 . A man gives away to each of four people Vo* ik 

of a basket of apples, .mil has only just enough apples to be able to 
do this without dividing an ap])le , how many apples had he ? 

X. MISCELLANEOUS EXAMPLES IN FRACTIONS. 

288 . The following Solutions, we hope, will be of service to 
students in acquiring a thoiough knowledge of the principles of 
Vulgar Fractions. 

Examples worked out. 

Air. I. What fraction added to the sum of JJ, /t ^ind 2j will 
make the sum eciual to 5 ? 

Here, ? + *“! + + ~2 + 2 t» = 4i'4* 

the requiied fraction — 5 -41^4 = 1 A//s, 

Ex. 2. What fraction is that from which if there be taken 
T of ; and to the remainder be added 1 of iV, the sum will be 10 ? 

Here, \ of and i\ of r..==J- 

the required number-- 10 - i + yV = 9 J +t-r Aiis, 

Ex. J. Find what fraction multiplied by the sum of 25, i^ir 
and y*- 7 will make the product equal to 17. 

Here, 2\ + i 4 - = 3 + ^ 3 »?>• 

the required fraction^ 17 — 34#= 17 ^ V’= 4 ?- Ans. 

Ex. 4. Find what least fraction added to the sum of j, it 
and 2f; will make the result an integer. 

Here, 2 + 15+28 = 3+2^^ = 54}. 

/, the required fraction = i 

Ex. j. What number divided by will produce ? 

The required number =|*. X2j^<^ = ]k x 2 }f = 4 J. Ans. 

Ex. 6. A man has i of an estate, he gives his son J of his 
share ; what portion of the estate has hellhen left ? 

J of his share being given away, there remains (i — }-) or J. 

But his share =t! of the estate ; /, he retains of Am. 
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Examples LXXVIII. 

1 . What number added to ij makes ^ and what taken from 
I leaves }][ ? 

2 . What number added to will make the sum 

total equal to 3 ? 

3. Multiply the sum of 3.^,, 4^ and 4! by the difference of y'j 
and 5j ; and divide the product by the sum of (;4i and 93J. 

4 . Prove that the sum of 5J and 3I is equal to four times their 
difference. 

5 . Compare the product and quotient of T, by ]y. 

6. Find what quantity multiplied by of J of 3^, Rives a result 
equal to of of 6}. 

7 . What number is that, whereof the part expressed by ^ + ] + ,* 
is 45 ? What number must be added to of 2I to give ^7, ? 

8 . Find the least fraction which, added to the sum of and 

fj, will make the result an integer. 

9. To 479 add and lepeat the addition 6 times. 

10. From II A take the sum of 2.^, 3rJ and 4'/, and multiply the 
difference by 2^ of of 6^. 

11 . Multiply 49 fR by and add -i',*, to the result. ' 

12 . How many times does ^ + -I - contain ^ - A ? 

13 . Multiply the sum of i, 1 . and ^ by the difference of 
and jjs and divide the product by the double of 21^. 

14 . Of the fractions A, Ji, find how much the sum of 

the greatest and least exceeds the difference of the other two. 

16 . From i take its half, third, and twenty fourth parts : add 
the product of those parts to the remainder ; and multiply this sum 

7 H* What must J be divided by to produce 2 ? 

16 . To of a dozen add of three hundred, and divide this 
sum by the difference of 32 of a hundred and 433. 

17 . Find the sum of the greatest and least of the fractions 1 

J and /q, the sum of the other two, and the difference of these sums. 

18 . Multiply the sum of .J, i? and by the difference of 1% 
and and divide the product by of 

19 . What fraction is that from which if g of ^ be subtract- 
ed and the remainder be d5#ded by 5J ifig, the result will be J ? 

20 . Divide the sum of 2^, 3| and by the sum of 4J and 

and to the quotient add the .difference of and 5^. 
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21 . To the sum of 3^ and *4 * add the difference between 4^ 
and 5 j} and multiply the result by 

22 . A merchant owned of a ship and sold J of his jhare, 
A hat share has he remaining ? 

23 - If I pay away I of my money, then ^ of what remains, 
then 5 t)f what then remains and then I of what still remains, what 
fraction of the whole wmII be left ^ 


24 . What is the least fmcHion which must be added to the 
sum of 4 and j divided by their difference to make the result an 
integer ? 

25 . The difference of two numbers is 15^*- ; the smaller number 

5ij j greater number. 


26 . Multiply 3o*}, by 15J, and dividc^l by ; and add together 
the sum and difference of these results. 


27. Divide 2 by the sum of 2% i and 4; add 1^-4 to the 
quotient ; and multiply the result by the difference of 5\ and 4I. 

28 . If I pay away 1 of my money, then of the remainder, 
then J of what then remains and then of the original sum ; what 
fraclional part of my money have I left after the second, and also 
after the final payment ? 

29 . What must be taken from 

i 

A 

8$ of of— ^ to reduce its value to ? 

30 . has a certain sum of money in his ])ocket of which he 
loses ’^ths ; he gives ^\.th of what remains to /A and then ^th of 
(A-^)''of what then remains to C; find what fractional part of 
original money B and C respeciivelv receive ; and compare these 
sums with the amount A has after his loss. 


31 . A man having 




6‘^ of 7 


of an estate, 


7] 

/ « 


gives \ of his share to his son, and of the remainder to his 
daughter ; what fraction of tlie estate has he still remaining ? 


32 . If I cut half a cake into 5 equal parts, and the remainder 
mlo 7 equal parts, and then cut one of the 5 equal parts into 6 equal 
parts, and one of the 7 equal parts into 4 equal parts and then give 
2 children each one of each of these sma||} slices, what fractional part 
the whole cake will they receive, and what part of the cake Will 
be left ? 
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XI. APPLICATION OF FRACTIONS TO 
COMPOUND QUANTITIES. 


289 . In the Fiind.'iiin'nu.l Ojicralions of Conipouncl Quantities, 
if the lowest denoniin.itions of the gnen rompound quantities be 
mixed numbers, we sh.ill treat separately, fiisl the fi actional paits by 
the ordinary method for Fractions and then the intes^ral paits 
Ex. I. Add together ;^i 6. is. i8j ilcf. and^i or. 


£. s. d. 

l6 2 1.! 

4 i8 

22 i o j i 


Now ( + i + y. ^ 20 + 1 2^ ^ ,, s^/. = , 2 .y. ; „ e 

therefore pul down carry on if/, to the column 
of pence, and i)iocccd in the usual way. 


j£A\ 2, Subtract /iV. 32. 14a 9{i/ from//? 87 8fi. 6J/. 

A’j. a. p. Here is ^reaiei than thercfoie we add i 

87 8 to w'hich makes it V. 

£■'9 ?i'l = = We must add ^p 

to 9/ , and proceed in the usual way 
Ex, Multiply 12s, by 57, and divide A's.21. i\a 
Slp. by 21. 


(I) £. s. d 

6 12 8J 57= 11 X 5+2. 

!_!_ 

73 o 1 /j, for ijf/. X 1 1 = 'Vf/. 

5 =9,y- 




(2) Rs, a 

3|2i._i4.Ji 21 = 3x7 

I 7i_7 _4 _ 9 V for 2l-3=J 

I o 8] for I / — 7= j 


365 o 5S, for y.x5 = ,y. 

I 3 __S 53 X2=y. 

378 5 fij 


Examples LXXIX. 

1 . Add toj; ether ; — 


(I) Rs. 

a. 

/ 

(2) Rs. 

a. 

p 

(3) £■ 

s. 

d 

(4) £■ 

s. 

d 

3 

15 

7i 

17 

13 

S\ 

7 

T3 

i\ 

23 

2 

6r: 

5 

14 

2\ 

32 

6 

III 

2 

17 

Ai 

14 

I 

5^ 

7 

6 

lOn 

12 

10 

9« 

5 

2 

H 

7 

8 

1 1-; 

8 

I 

iiB 

7 

0 

81 

6 

II 

2]l 

4 

9 

5ji 

2 

4 

63 

II 

5 


4 

5 

Oi 

16 

4 


I 

-.4_ 


6 

10 

5,s 

(2__ 

3 

4/1 

>; 

4 

3? 


(5) 02. 

dwtb. 

grs. 

(6) cwt. 

qi s. 

Ihs. 

oz 

(7) poles yds. ft. 

in. 

5 

16 

15 ^ 

13 

0 

21 

I 3 {{ 

25 

4 

2 

8 -: 

I 

14 

23^ 


3 

18 

9 i^ 

17 

2 

0 



17 




25 

i 5 if, 

2 

0 

I 

7 i‘ft 

2 

4 

21 * 

# 

I 

13 

3 H 

15 

5 

I 

11 A 

3 

19 

8 ? 


3 

12 

I 2 l 

6 

4 

2 

loJ 

6 

18 

2ol 

-4 . 

0 

8 

isl 

20 

3 

0 

9 li 
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2 Perform the follow ing subtractions : - 

(i) Xs. a. (2) A’v. a p. (3) t. d. (4) £■ s- d. 

15 o 3J '7 15 1\!. 48 13 >63 1 _7A 

9 j4_ f)j], 34 >‘L^i 64 2 Sli, 

(5) c wt. qis. lt)s>. (6) cwt. qis. il)s. (7) fur. po. yds in. (8) hrs. mm. sec. 

15 I 16^ 23 I 7,^ 5 15 o o 23 45 35? 

8 3_25', >4 o 24;; 243 8] ^. 25 5 ° 48H 

3. Multiply . - 

(1) Rsf), separately b) 8, 11,45 and 139. 

(2) ;£75- 13-f- bcpaiately by 4, 15, 88 and 96. 

(3) 14 cwt. 3 qis. 25 lbs. 0/ scpai.itoly by 12, 24 and 96. 

(4) 45 nids. 14 sr. 7,^ < h. scpaiatcly by 9, 24 and 35. 

(5) 3 fur. 34 po. 4 >ds I ft. 6 \l m. sepaiately by 45 and 99. 

4. Divide . — 

(1) A’ 9.246. 13^1. 8]/. sepal atcl) b\ 12, 14, 26 and 58. 

(2) £997- i8j. sepal atcly by 26, 53, 84 and 145. 

(3) 789 i^‘5. 12 0/ 14-1+ din scpaiately by 7, 15 and 67. 

(4) 1994 mds. 20*; SI separately by 729 and 1521. 

(5) Rs.y. 8fr. 11//. sepaiatcly by A'j 3. 2(r. 74^, and 15^/. 9;/- 

(6) £2^2. i8jr. 7l\d separately by £0, i^s. and £27, 15^. 9'X 

XII. REDUCTION OF FRACTIONS. 

290. Oui attention lias hitlnito been confined to fi actions 
considered ^encra/iy, w'lthout n gard to the paiticular value of then 
units ; and it remains to fipply what has been said to such cotnretc 
quantities as constitute the piincipal subjects of practical computation. 

291. We shall notice l^ie, that while times denotes the mul- 
tiplication of a quantity b> an integer, of denoten ’ts multiplication 
by a fraction, and either times 01 of its multiplication by a 
mixed number. 

Thus, each of the c\prcssions 5 times Ri.7i \ eithei 

3i, htne^ R^.7 or 3]; of Ah 7 denotes the multiplication of Ar.y by 
5, by and by 34 lespcctivcly. Also the notation for 5 time^ Rsej is 
either 5 x A'j.7 or A’j,(5 X7). 

292. Reduction of Fiactions can conveniently be divided into 
the two following cases . - 

(1) To reduce a fraction of one denomination to a low^er 

denomination ; and con\ ei sely. • . . 

( 2 ) To reduce a quantity of one denomination to a ftraotion 
of a higher denomination. 
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293- Case I. To rcdiue a%fniction of one denomination to a 
lower denomination, (Desceuding Reduction). 

Rule. Multiply the fraction of thr j,n\en donomination by the 
nuipber which connects the lower denomination witli one (or unit) of 
the denomination. 

/ilr. Reduce £4 to pence, and of a day to seconds. 

(0 — 1 X ( 20 X 1 2 d, — -68 \d, A ns. 

(2) of a day = x (24 x 60 x 60) sec. = sec. 

— 25600 see. Ans. 

294. Case IT. To reduce a quantity of one denomination to a 
fraction of a hiyther denomination. (Ascending Reduction). 

Rule. Divide the number of the j’lveu denomination by the 
number whicli connects that denomination with one (or unit) of the 
higher denomination. 


Kx. Reduce ^\d to the fraction of a pound, and 18 J yrs. to the 
fraction of an os. Troy 


( 1 ) 


*^12 X20 


(2) i8Ji.rs.= 

^ ^ 24 X 20 


-21 T 

£- X 

'^4 12X20 

02.=75x 


c’’- . Ans. 
320 


24X20 128 


295 . Sometimes we employ both the dcMcndiny and the asceml- 
process in rediu ing a fraction of one denomination to a fraction 
of another denomination. 


Ex. 


Reduce ‘ of a j*uinea to the fraction of £1, 


{ of a guinea = 


3 


X2I 

- - 

5 



rJiL. 

*"5 X 20 



Examples LXXX. 

1. Reduce and of a rupee to annas ; and of 

AV.i to gandas. 

2. Reduce 4* -.iV and t-tJ of a pound to pence. 

3' Express | of a shillnig, ^ of a penny, and of a farthing 
as factions of 2 ^ pound. 

4 . Reduce 3 of a guinea, J of a half-guinea, and 6^ of a crown 
to fi actions of £ 1 . 

6. Reduce irV of a t6 the fraction of i lb. ; 4 of an ounce 
to that of I cwt, ; and ijf of an ounce (Avoir.) to that of 1 grain. 
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6- Express of a yard as tKe fraction of an inch^ and of 
an inch as that of a pole 

7. Find the fraction of a yar(i which expresses } of an dl of 
5 quarters ; and that of a flnjf which is equal to i of a year of 365 days. 

8 . Reduce of a niaund to the fraction of a seer ; Ih. to the 

fraction of i lb. Troy, ,ind of a maund to ch/iaiaks, , . 

9. Reduce of a ban el of beer to the fraction of K£uart ; 

and T I of a pint of wnne to the frac tion of a kogshcitd, 

10. Reduce 10 -.. ‘I mile lo poles ; \ of an acre to yards 

11. Express * of a guinea, ,4 of a shilling and Vs of a farthing 

as fractions of £,\o. 

12. Reduce 492 <‘,4 hours to the fi action of ?iycar of 365 4 days. 

13. Express \ of 2151', sq. yaids in arres ; 3iV.,'., miles in 
yards ; and 4 cubit as the fraction of an a 7 ignh. 

14 What fraction expresses of 5940 seconds in lueeks ? 

7 ri 

296. The preceding two cases in Art. 292 enabls us 

(1) To find the value of a gi\en liaction of any concrete c[uantity 

in terms of its own or lower denominations ; and 

(2) 7 \) reduce a compound quantity to a fraction of a higher 

denomination. 


297. Case I. 7^0 find the value of a gn/en fraction of any 
concrete quantity in terms of its own or lower denominations. 

(i) When the quantit) is simple or can be easily reduced to a 
simple quantity. 

Rule. Multiply the given quantity by the numerator of the 
fraction, divide the product tif possible) by the denominator; 
the quotient (if any) is the required number of parts of that deno- 
mination. If there be a remamdei, multiply the numerator of the 
fraction which remains by the number of units of the next inferior 
denomination which arc equivalent in value to the given denomination 
and divide the product by the denominator : the quotient will be the 
number of parts of that denomination. Proceed m the same way 
with the remainder (if any), and the parts of the next denomination 
will be found ; repeat this process till the lowest denomination, to 
which the given quantity is capable of being reduced, is obtained. 

Ex. /. Find the value of 4 of £1. 


2 of £i 


3x20 3215- 

■ g 2 




/. the required value 


2 



2o6 
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E.w 3, Kind the value of J hf /i’j.4. 


1 1 V T2 . . 

Jrt.= — _/.=4^ 


J of /fr.4=AY5.^4=AY>p=;fi.3', ; Re.\J^ = V«. = SV*. , 

the loquircd \alue = A!j. 3 . ^a. 4 A 
Ex, j. Find the value of -J of 13?. 4//. 

} of 134. 4if. = ; of 1 6of/. -- ^ = (3 x 32)^^. =- ()6ff, = ^ 

298 . When the )>iven fi action Us a mixed numbei , — (\) multiply 
separately by the intej*ci and by the fi.ictioii and add the products 
so obtained; or (2) leclucc the mixed numbei to a fraction and 
jnocced as in Ait. 297, Case i. 

Ex. Kind the value of 3^*^ of Ei'.i. 4a. 

The required value -Ri t. 4a X3 + AV.1. 4fr x ,b 

Ah. 3. 12// 4 - 20 // X ,b— A's.3. 12// - 1 -i‘i/r. 

= AV.j. 1 2//. 4-1// S/f - A*f s 

299 . llefoie applying the Rule, leduc e t ompound and complex 

fractions to simple ones. ‘ 

Ex. I. F'lnd the value of 2^ of J of 10/7 9/ 

Here, 2*; of H,'; of J 

/, the required value=^^‘* of 129/^ ^- = {10x4^)^. 

-43o/>. — Rk. 2. 3a. \oJ). 

81 

Ex. 2. Find the valu^ of ; of 7i of " of 3 maunds. 

4 

,T 7 , i‘ 8^ 7 ^22 ^17 1 T309 

Here « of 7 of - — of of x . 

8 '3 4 8 3 2 4 96 

t>f 3 rndb.— I }S'' ind!..=4o-5lJ nids. ; 

29 , 29 29X40 145 

^mds.= X40sr= =36 sr. ; 

32 32 32 4 4 

] &r. = } X 16 ch.= V' -4 ch. 

/, the requiied value = 40 mcls. 36 sr. 4 ch. 

300 . The preceding Ai tides enable us to find the value of the 
sum or difference of fractional parts of magnitudes of the same kind. 

Ex, /. Find the value of 3 of j^i 4 -i of a guinea — ? of 3J. 6/f. 

I of 4i-ix20t.= ‘,»^.= i3^. 8^. 

i of a gui. = J X 2 1 J. = -tf.! = gs. 4//. j ^ 

? of 3J. 6^ =a ^ of 42/^= (3 X 6)d. — 1 8rf. = u. 6/f. 

/, the required value =j£i. u. 2d, 
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301 . ru. «bl=, —My committal .0 memory. 

nil greatly help a student in his calculations 


AV.,‘„ = ia.; Ae.\=5«- 4A 

AV,>.. = ia- 4A ; 

AV.i= 3 rt ; Ke.-,= ioa 8 A 

Ar‘= 3 tf. 8 A; 

AV.] = 4 «- 


l\ = 2s. 6 /A ; 

;£i= 4 ^- ; 


Zd. 

<£1 = 13 ^- 4 "’- 
//‘“IS-'- 


Examples LXXXI. 


1 i-md the respective \alues of - i- r/va 

/,r« of AV T ; 1^.. of AV.I ; A of A>-r.30 ; {?. of 

\^) 7,7. of /i's.50 ■ -i of /1V.3 ; 8^ of of 10«. y>. ; ^1 . of i "f 

/,'! »'of /1 ■ f' of IJ. : i'h of a guinea ; f; of .£i ; i of * 

(j) r. o £ y 11^ K,/ . ai of 6/A ; 2^, of a guinea ; £li- 

(4) Vi of <£5 : o • I f moidore ; -i of I3^. A'f- 1 -’-i’ of £9- 

(6) •! of a cwt. ; o i 9^ ; ^ of ije , ..W 

'?! f of a^Tio; r1 of a lb. Avoir. ; | of .tlb. Apoth. ; 2’?, lbs. Troy. 

(,) Si ef =1 y*. ' - ”0 " ; . ,8 nays. 

!;:i i'o'ftba: : Ar » ,/ ... ..rn ..,4 .om.. 

. 1 1- 7 of of 4l of 2 mds. ; f; of 175 

It 1 ot” .^'. 0 ''..';. ; ;c.f a :uy •, ns «. . p„m 

^ ^ r 'i 1 of — of a moidore, 

4) ‘^^^of.£4; ,,.'bOf 365 <lays, of f^^^ 

' 34 ... ,,, 




IT^ — 
^ 4 • o 


Jii 


^ ^ c* * 

lx of a ton ; l^of a week ; of £so- 
30 *4 ' 


(15) 

2. Find the respective values of :- c ’ nf ' of /i 

, , „r - nf Ai • 4 of 5 guineas - 4 ot « ot ^i. 

(O 4 of 5 guineas + 4 of ., o* A,* . * S fy 
^ j rtf of a crown + 'rt 01 is. 

(3) iof agZea+rof ct7+ st + 3* 02 . 

(4) ^ of a ton + 5 of J of a minute. 

(5) 2 of 4 of 28 mds.+i of i>ds.+|of 8 ch. 

1?) itofVof of a.. 2 h j of « of s.. 

(8) ^ of £i +J of £i4on + iji6 
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(2) When the quantity is a compound one. 

pULJO. Multiply the qnantitv by the nunieiatoi and divide the 
product by the denominator of the fi action. 

Ex. Find the value of ^ of AV.3. 9^. 4/. 

The lequiied value = (A’j 3. ga. 4/. X5)-t-8 

==I^s.iy. 14a. 8A~8=- A*j. 2. 3tf. lop. 

302 . To multiply a compound ejuantity by a mixed numbei. 
multiply separately by the inlegei and by the* tiartion and add the 
two products thus obtained. 

Ex. Multiply £i2» iS-f* 4d. by 45. 


£ 

s. d. 


s. 

d. 



13 

IS 4 

13 

15 

4 

the 

lequired value 

5 



_4 

=£ss- 

ij. 4d.+£^. i2S. id. 

8 168 

16 _8 

SS 

I 

4 

= .£<> 3 - 

13 '- 

y 8" 

12 1 







303 . To divide a compound quantity by a fraction, multiply b} 
the denominator and dnide the pioduct by the numeiatoi. 

Ex. Divide /\’j.6oo. 13^^. 4p. by j[. 

The 1 cquii ed value = (Es.6oo. 130 4^ x 9) 7 

= AV.5407. 8 tf.- 7 = /v\y 772 . 8cz. 

304 To divide a compound quantity by a mixed numbci, 
reduce the mixed number to an impioper fi action and then proceed 
as in Art. 303. 

Ex. Divide ^5. 4J. 6\d. by i^. 

£. s. d. 

S 4 

3_ for iT==v Hence the required \alui. 

5 IIS 13 6 j = / 3 - 2s. SIM 

y 3 2 8iji foi 2|-S = U- 

Note. Before applying the above Rules of both Multiplication 
and Uiv'sion, the compound and complex fractions must first be 
reduced to simple ones. 

Examples LXXXII. 

1 . Multiply: — 

(l) ^3. l6r, 82 <i by i ; ;£6. i8r. 7 i^d. by £\o. us. i\d. by 32 - 
(a) .ffj-so. la. f>p. separately by 94, 18,%, 53, 'tj and isbgj. 

(3) SJ- 7 f<« by 6} ; £1%. is. 7\d. by ; £34. 12s. sjal by ii,v 
(43 S tons 3 cwt. 6 lbs. separately by 45, 20^, 46J8 and aijf 
Op *9 bra. 43 m. 56^ sec. by 12^ 5 loac. yco. 37po. i5{yds. by lof. 
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2. Divide : — 


(1) A*j.307. 4fT. 4fi. by ; Aj.76. lo^. 8^ by ; £$, 4^, 6\d. by 3ij. 

(2) £2S- 8j. 42d by : £4. ys, 3 1//. by ; £34, i6j. old by 9;, 

(3) ^s.173. 5^1. 4;$. separately by 2.^, 4*/, 87 , and 2oi. 

(4) 13 cwt. 3 qrs. 26 lt)s. 15^ oi. by 3I ; 15 ac. 3 ro. 25 po. by 

(5) 8days I5hrs. 48m. 57j'^sec. by 44 ; i2cub. yds. 2oc.ft. looin. by ij. 

(6) 1 mi. 5 fur. 91 yds. 2 ft. by 2I of ; 7 mds. 35 sr. by ijj. 

3 . Find the respective values of 

(1) of Rs.io 8rt. ; '} of /Of.2 6a ; J of A*j.3i. 8^. ; 'j of I2a. 

(2) 3i'’, of I^s.y. $a. 4p, ; 2) of AJ51. 4a. ; 2'J of si of A’j.173. 

(3) 1 14 of 6s, ; J of s \ 21. 9///. ; ^ of of i6.y. 6d 

4) of ^4. 14?. 6d ; of ^8. 8 j. sld ; of Aj.is. I2rt. 

^TF Ij 


(5) iffi of 3 mds. 10 sr. 8 ch. ; 24 ! of 3 cwt. 3 qrs. 20 lbs. 

(6) of 10 ft. 6i in. ; of — of 3^sq. yds. ; ^ of of 4^} cub. ft. 

7t 4-} 7'-> 7^ 

S T 

(7) -li'a of of S nn. 3 fur. 37 ix). 4\ yds. : ? of ^ of I’j of ;£63048. 

c *) y 

('8) of of 5 cwt. 2 qrs. lo lbs. 7’/ oz. ; *-^5 of \ of i mile. 

3r + 1 * % 

(9) of (35 -hi*-]) of 5 days ly*; hrs ; of ^ , of AV.io. 8^, 

ac. I ro. 35 po. ; of .£44. m. 


1 . Find the \ alues of .— 


(1) } of Rs.3. 5.1. 4^. + t of A’j. 2J. I4rt. + ,"i of A’.r.47. 3a. 4p, 

(2) 1 2 of 3J of A’j.13. 8a. + ^ of AV.6. loa. Sp. — 'f of of Aj.3. 5a. 4^^ 

(3) Jof6r. 8<i + Jof;£2. 3t. 9'f- + n of .£4. i+r. 


(4) ? of ;£lS + J of of i of ;£l. 2r. + f of 3rtJ 

(5) ^^Of ;£i+J of ^140. lor. 6<f.+2jr.l of half-a-gninea. 

2 4 

(6) J of los. 6rf: - f of 2 guineas of of 

T W T I02. 

(7) of /? j.84. 30. 64. of --f of ;?i.2o. 4a. 

Is 4 t 74 

(8) J of 3 mds. 34 sr. + 4 of 8 mds. 9 sr. + i of 3 sr. 12 ch. 

(9) 7S of a year 365J days 4-3/0 of J of a week+J of 5} br$* 

(10) 5 yds. 3 ft 53 in. X 7 J - 9 yds, 2 ft 7§if in. •* 15 yds. 1 ft, 9^ iit 
'*‘3^+3 po- 3 yds- 2 ft 3 in,-4-3y<j. 


U 
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30 S. Cue II. To reduce a coenfiovnd quafttity to a fraction 
of a higher ^nomination. 

Proceed as in the following Examples. 

Ex. r Reduce %p , ()fi. lofi. and 14^7. 4/J. to the fraction of a rupee 
8/>. = ^, 0 . - =r 5f X AV. = Rc.^ 

6 a. 10/ = 6^7. + 1 j/7. = 63^. =• y X Re WxV. 

14a. 4/.-- I 477 . + |*.,t 7 .- I 4 V«*== V 
Ex. 2. Express 9//., 2r. 4d. and i8p. in pounds. 

^d. = ^ = \s. = 4 X w b* 

2J. 47 A- 2 j. + i^oy. - 2^-=- \ X;£2V»=;frtV 
18^. ii,W.= i 8 . 9 . + U 9 .=-‘» 4 Vi 
/fjT. Reduce ;£4. 99. 2]^^. to pounds. 

9J. 2 j 7 /.-* 9 r. + 4 By. = 9 iTii-===^i 7 X;C 4 o = ;^\>(V 
/. ;£ 4 - 9 ^- 2 \d.^£ 4 \il. 

Reduce 5 (wt. 3 qrs. 24 Ihs. to the ft action of a ton. 

3 qrs. 24 ll>s,==3 qrs. + ji qis. = 3'-’ qrs =•] X3y cwt. 

== } X ** cwt.= .f^ cwt 

/. 5 cwt + ‘j^ cwt =545 cwt = j>5X5jJ ton. 

Hence 5 cwt 3 qrs. 24 lbs. = j’o Vlf ton — IJit") ton. Anv. 

Examples LXXXIII. 

1 . Reduce ^a. 6p. ; 5a. ; 5/r. \op. ; 6a. lop. ; ya Zp. ; 137^. yip. ; 

1 5a. 7f^. ; each to the fraction of a rupee. 

2 . Express 4s. i\d. ; 17s. ii\d. ; 19^. 104*/^. ; 65. ii///. ; 14J. 4^d. , 
i6j. 9}^ ; each as thw fraction of a pound. 

3 . Express fi. 13J, iUt/. iq^r. ; ;^37. i6j. 6*\d. ; 

£1. i6f. 11^7^ 4q. ; each in pounds.. 

4 . Reduce ^*^.3, loa. %p. \ RsB. $a. 4/.; loa. 7p.% 

Rs.%\. 7 a. i\p5. to rupees. 

5 . Reduce 2 cwt i qr. 16 lt»s. to the fraction of a ton ; 3 qrs. 
27 lbs. 9 07 . I 2 j drs. to the fraction of a cwt. ; 2 sr. 15 ch. 2 kan. to 
the fraction of a maund. 

6. 'What fraction is 2 ft 9 in. of a pole ; 23 po. 4 yds. of a mile ; 
and^ 3 ra 26 po. of an acre ? 

7. Reduce 3 fur. 29 po. 4 yds. r ft. 9 in. to the fraction of a 
mile^ and ! sq. ft. I sq. in. to the fraction of a sq. yd. 

& Reduce 4 mds. 37 sr. 8 ch. to maunds ; 2 bi. 15 kat. 5 ch. 
Ipl^^|ha$ ; and 2 qt$. ptf to the fraction of a barrel. 

9 - Express 5 bus. 3 pk$. i gal. as the fraction of a quarter. 
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10 . Express 2 wks. 5 days 18 hrs. as the fraction 'of a year of 
365 days, and 3 ro. 27^ po. as the fraction of an acre. 

11 . Reduce 72 days 6 hrs. 56 m. 15 sec. to the fraction of a 
year of 365^ days, and i sc. 13 grs. to the fraction of a ib. 

12 . Express i day 1 hr. 4 dan. 30 pals and 3 mo. 12 days as 
fractions of a year. 


306 . To find what fraction one i oncretc quantity is of any 
other of the same kind. 

Rule. Reduce both the quantities to the same denomination ; 
then the fraction whose numerator is the first and denominator the 
second of these results, will be the one required. 

Ex, I, Reduce Rs,z, 8a. 2/. to the fraction of Rs,;^. 12a, 

Rs2. 8a. 2/). = 482/>. ; and AV.3 i2/j. = 72q^. 

the required fraction = . Arts. 

Ex. 2. What part of 4^ of is 3J of a guinea ? 

3i of a gui.- V X2IJ.-- and 4? of V- of 2 os.=^^^s 
‘ the required fraction = * i V. -s- J. ■= V a- fins. 

Ex. j. What fraction is i md. 4 sr. of 2 rnds. 32 sr. ? 

I md. 4 sr.=44 sr. ; and 2 mds. 32 sr. = ii2 sr. 

/. the required fraction = . A ns. 

307 . By means of the preceding Articles, magnitudes of the 
same kind, consisting of fractions of simple or compound quantities, 
and connected by the operations of Addition or Subtraction, piay be 
reduced to simple fractions of a given denomination. 

Ex. I. Express 4 of a guinea — J of a shilling - J of ys. 6dm as 
the fraction of i,2. 19J. 6d. 

Here, | of a guinea*JX;^iA=;£TiF ; = ^ To=;^ir*iT ; 

and i of ys. 6d. = J of y^s. = fix. Y x « £i- 

the exp.=*;£(xV’”ir\y“*i) — 5 also £2. igs. 6 d. = £2i^fm£2j^, 
required fraction riS x fins. 

Ex. 2. Reduce i of ^j.io-§ of Rs.io. 8a. to the fraction 6 f 
^^.5. 4a^ ^ 

i of ^ of Rs.io. 8 a.»s| of Rs.io^9sRs.^>^ 

the diflferences»i?J.(-V-“W*“^-^*W^ also ^^*5. 

/* the required fraction 
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Ex, j. What fraction of Rs,\6, 8rt. together with Rs.i. 4a. is 
equivalent to Rs.y. 8rt. ? 

Here, Rs.y, Za.-Rs,2. 4,1, - Rs.s^ 4a. 

Now, the question leduces itself to finding — What fraction of 
Rs,i<x 8a. is Rs 5. 4a. ? 

AV.5. 4a. = 84a. ; and AS. 10. 8a. == 168a. 

/. the fi action required — = i- Arr^. 

Ex, 4, What fi action of £2. 10s. is the sum which being 
diminished by lor. 6 //, is equal to £2. 2s. ? 

The meaning is- What fiaction of £2. lov. is £2, 2J . 4 los, Ctf, ? 
£2, 2J.4iQy. 6tf,^£2. I2y. 6//. = ;C2 h=^V ; 
also;£2. IOS,^£2\ = £j, 

/, the required fi action — V - i ■= V x ^ 1 it = 1 iV* A ns. 

Ex. J. Compare the \alues of ^ oi i of a guinea, and 
i of 15J. 7f^, 

I of £i^£i ; M of aguinea = -, ; i of 15J. 7Ul = £il, 

Now, to compare £iHt reduce them to equnalenl 

fractions with the same denominator, and pioceed as in Art. 257. 

The L. C. M. of the denominators 8, 12, 48 is 48 ; 

• r 7 y7x6 ^43 ^7 . 7x4 /28 .25^ 25 

• . ^g==X,g^6 ^48’ -^12 -^ 12 X 4 -^48x1 -^48' 

/. ¥ of I is the neatest and i of 15J. 7lc/. is the /cas/. A ns. 

Ex. 6. What sum is that ^ of which is Rs.2. loa. Sp. 

Rs. 2. lOil. 8/.«= A’j.2t = AV.v 

/, the required sum = AV. 5 }^ — ^ x J = Aj. 6. ioa.*8A Ans 


Examples LXXXIV. 

1 . Express : — 

(1) Aj.4. isa. 4p. as the fraction of Aj. 6. iia. 4p, ; and Rs^y. 7 a. 

zp. as the fraction of Aj.31. 4<f. tp. 

{2) Rs. 2$, oa. 6p. as the fraction of AV.29. 8a. (p. 

(3) 7^- 81 rf. as the fraction of £2. js. 6d ; and £3. 4s. Cklri 
as the fraction of £7. 7s. iirf. 

(4) i2s. told. ig. as the fiaction of £2. gs. yd. 

(5) t\ of jCj* 17s. 4d and I of of £1. tzs. ild. as fractions of £10. 

M 2 fiir^ 29 pa 2 ft 10 m« as the fraction of 1 mi. s fur. 26} po. 
132* as the fraction of 3^ guineas. 
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£33- ‘i**' the fiaction of £iS 7 * 

2 . Reduce : — 

(1) 7 , of 29 . 4^^. to the fiaction of a half-crown; gs. loi/f. to the 

fraction of 13J 2\/f 

(2) 6U, of /?j 15 37. io/> to the fiaction of -^j.31. Sa. 2p. 

(3) 33t of I nid. 2 sr to the fiaction of of 28 mds. ; and 32 seers 

to the fraction of 3 mds 22 sr. 2 ch. 

(4) 2^ of 2 bi. 7 kat. 4 ch to the fraction of 4 bi. 11 kat 

(5) I md. II SI. 8 ch. to the fiaction of 28 mds. ; and 12^ of 15 si. 

12 ch. to the fraction of 30 mds. 32 sr. 

(6) 3 qts i pt. 2\ gills to the fiaction of 5 gals. 2 qts. i pt. 

(7) 2 sq.yds. 2 ft 120 in to the fiaction of 3 sq. po. I3jyds. t ft. 72 in, 

(8) 12 oz. 12^ drs. A\oii. to the fraction of i 11 ). Troy ; and 35 ths. 

8^ o/. Troy to the fiaction of a cwt. 

(9) 2 \ half-guineas to the fraction of ioj. iii/f. 

(*o) 7il of 10 o/. 18 dwts. II gis. to the fiaction of 8 tbs. 8 t^oz. ^pir. 

3 . What pai t of < of \ ol 3 guineas is J of t, of 1 51. gd* ? 

% What pait of 13 cwt 2 qis. 21 lbs, is ii cwt. i qr. 14 tbs. 15 02.,? 

5. What part is 6 ft. 3; in. of 13 ft. ? • 

6. What part of a maund is 10 si 13 ch. 2 kan. ? 

7. What fraction of il of 2. sa, 8 /^. is 3} of 3^ of AV.J2. ga. 
3/,, and of 7 guineas is 4 of nioidorc 

8. What fraction of 3 cwt 2 qrs. 14 tbs. is 3 cwt. 19 tbs. 2 oz. ? 

9 . What fraction of a year of 365 i days is 27 days 16 far$. 
29 mm. 4 sec , and of i 0/ Avon is i o/. Troy ? 

10 . What fraction of 19' * of 4 cub. yds. 18 ft. 1127 in. is tV of 
200 cub. yds., and of bi miles is 3; furlongs ^ 

11. What fraction of of /Is-soS. ga. lo^. is (84 - 34 ) of 

4t 

1 5a, 8/,, and of 2^ tons is ^ of 2 tbs. ? 

12 . What fraction of 8 lbs. 134 , oz. is 3 tbs. 9 oz. 62* grs. ? 

13. How many times is— 

(1) Rs.g, 12a, 4i^. contained in Rs,y, ga. yip. ^ 

(2) £24. t6s- 4id contained in ;C 335 - ? 

(3) 2 tons 2 cwt. 2 qrs. contained in 3 cwt. 14 fes* ? 

(4) 7 kathas 9 ch. contained in a bigha ? ^ 

14 . Estpress ^ ^^*33- and J of 

la. yp. in terms Of w.70. 5a. vop. as nnit. ' 
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15 . What IS the measure of of of 5 cwt. 3 qrs. 3i lbs., 

3 to 

when«the unit is (5^-37) of 3 tons i/"*cwt. 3 qis. 22j lbs. ? 

16 . Express 

(l) i of T^o of T3J. 4//. + 4 of ; of loy. fvf. us the fraction of £1. 

{2) J of a guinea+,1 of £1 + of is. + i of id. as the fraction of a 
guinea, and of £24. 3^. 

(3) 4 of Rs.2. 8^^. + '', of as the fi action of /\*j.io. 8^7. 

(4) % J of A*j. 3. 8a. + 1 of /v’i.q. 4a. -i of Rs.io. 8a. as the fraction of 

A'j.13. 8a-, and of A’j.39. 8a. 

(5) TT of £^3‘ loJ- loi/f. “5 of £1. 29 . g(f as the fraction of £6. 

(6) — 1{ of as the fraction of A*j.io 3. 5a. 4/. 

(7) of of ;£i - of IS. I as the fi action of 27s. 

17 . Compai-e the values of . — 

(1) t tV of £1, of a guinea and of a crovin. 

(2) jT of £iy jj of ;^'i. IS. and ^ of 3*^. 9 t^* 

(3) i of AV.io, ( of A’j.io. 8a, and i of Aj.7. 13a. 

(4) 4 of a maund, J of 14 sr. and 4 of 3 sr. 6 rh. 

(5) 4 of 5 days, J- of 20 hours, and of 59 min. 

18 . What fraction of Rs.ioo together vnth A*j. 36. 12a. is 
equivalent to AV,52. 8a. ? 

19 . What fraction of 3 mds. 20 sr. together ith i md. 9 sr. 
will give 42 mds. ? 

20 . What fraction of a ton added to li of 2 cwt. will make it 
equal to i cwt. 2 qrs. 1 1 lbs. ? 

21 . What fraction of 2 Ions 12 lbs. is the weight which being 
diminished hy i cwt. 20 lbs. is equal to i cwt. i qr. 8 lbs. ? 

22 . What fraction of A’j.29. 12a. must be added to ^ of (3I + 

As 

i 4 ) of Rs6. ga. to make the sum equal to Rs.yz. 8a. ? 

23 . What fraction of a mile diminished by 39 yds. i ft. 9 in. is 
equal to 87 yds. 9 in. 1 

21 What fraction of 2 lbs. lo oz. Avoir, must be added to i ib. 
9 oz. Troy to give 3 lbs. 7 o/. 10 dwts. ? 

81 What sum is that 3 of | of which is 4 of J of Rs.s> loa. ? 

26 . What length is that of which is | of 7J of i 64 yards ? 

27 . What is the sum jKn of which is (4tl-*o44+9;r*5^T'W) 
of and what fraction is it t? of Rs.6, Siz* ? 
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28 . What weight is the same fraction of 15 cwt. 2 qrs. 13 lbs. 
that ^ I. IIJ. loid IS of 10s, i\d.? 

XIII. SIMPLIFICATION OF CONCRETE FRACTIONS. 5* 

308 . It should be borne in mind what has already been saidl 
that when a concrete number is divided by another concrete numberr 
of the same kind, the quotient is an abstract nunjber* 

^ ^ ^ of il of A^.37. 6a. It of 16 cwt. 3 qrs. 

^ ^ Aj 65. 6^. 6/. 41 cwt. 3 2 qrs. 

Th#. ^ ^ V Lii of 67 qrs. ;• of j of ’‘r 

J he result- ^ x ,67^ qrs. 

^Jof67_ /6 x 7X2^ _32_\ 725x67 

“ V 7x4x8 ’'5053/ \ 16 335 / 


Th. r«.aU- ^ of ot 13I d.,.- (« x of 

/ 5 i 34 ^ ‘o\ of '65 davs=-^ 5 _ ^ ii 3 J_XiO }OS . 

V s 77) 8 “*^" 3x57 5x77 8 

~ 9^ ig- days=‘'^— days =404! days-=40£_da2s_£hrs. Am. 

Examples LXXXV. 

Simplify the following 


1. Il of of of 3 days 2 hrs. 2. '^^4 


of 2 mds. 32 sr. 


3 of sr. 2id. 4 . ^ of Spo. ift. 4 in. 

1 tb. o oz. 10 dwts. ^ 1 1 lbs. 8 oz. 

iS£:io^„f 7 iydS:_^^f 203 ,. days. 

£1 j 8 s. 6d. 5 yds. oi ft. 

ft 

6 ^ i^ of 4 'F 17^* ^ yds. Iti? ll>* .1 • 

7 7 tons 13 cwt. 1} q rs. 14 tbs. ZiS- 

15 cwt. 3 qrs." 7 lbs. 12 oz. 8s. 

« 5 years 73 days ^*A*J- 4 * ^ ^ 

£ig, 6s. 8d ^ 1 8 hrs, 40 min. ^ Es.$. 8a. 
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a of ii\ »£: 5^f- 

\2i of 3 r ITof 7; / “ 4 ^.' 7 ^f. 5 ft- 5 in. 

of 24\vecks 4 days I9hrs 

10. Reduce of to a complex fraction 

£$, 6j. 8 //. 5 tons locwt ^ 

having I2i for its numerator, and also to a complex fraction having 
5J for its denominator. 

XIV. MISCELLANEOUS PROPOSITIONS. 

(On V'ulgar Fractions.) 

309. The Unitary Method. We have in Art. 171 given an 
outline of this method and treated it in the case of integers. We 
now propose to extend the method to fractional quantities. The 
following solutions, we hope, will serve as a guide to the students. 

If the value, weight, length, &c. of one thing be given, the 
value, weight, length, &c of any number of them (whctliei 
integral QX fractional ox mixed) may al^\ays be found by Multipli- 
cation ; and conversely^ if the \aluc, weight, length, &c. of any 
number of things (whether integral or Jrattional or mixed) be 
given, the value, weight, fcngth, &( . of one of them may always 
be found by Division. 

Ex. j. If a yard of lace cost AV.i. 6a. 6/., what will 7 yds. 
4 in. cost ? 

Here, Ee.i. 6a. 6f. = /^s.i\i ; and 7 yds. 4 m. — yi yds. 

The cost of I yaid=A.v.iH ; 

the cost of yi yds.=Es.j}^ xyi=Es.^j x V =/i?j.io . .dns 

Ex. 2, If the cost of 20^ yds. of cloth be A’j.173. 5 ^- 4 A> 
the cost per yard of the same quality. 

The cost per yard =A j. 173. ^a. 4/. 20* =s ^ 73 - 5 

= Ne.i. loa. 8Ax5 = AV.8. ^a. 4^ Ans. 

Ex. j. If 3J lbs. of tea cost Es.y. loa., how much can 1 buy for 
A'j.4I. isa. ? 

Here, AV.7. ioa.^Rs.yi ; and 71V.41. i5a.s=^A*j.4i4 J. 

The cost of 3i lbs.«^j.7j ; 

/, the cost of I Ib.»AV. 7 j-i- 3 ^a=Aj.(V XtV) ; 

/, the reqd. no. of lbs.«=Aj. 4 i 4 it-s- 7 ?j.(V >^tV) 

^VVx*xV«W-J[^. Ans. 

Ex. 4.. If of an estate be worth ^j.2200, find the value of 
A of it. * 

> of the estate is worth Rs.noo ; 
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/, the whole estate is woith A*j. 2200-*-4 = A'j.3300 ; 

/, Ti of the estate is worth A*5.33oo x — Aj.900. 

Ex. j. A peison, possessed of iths of a coal mine, sells iths. 
of his share for £2000 ; \vh,it is the whole mine worth ? 

Here, the part sold= i of ’of the whole of the mine. 

The cost of of the mine £2000 ; 

/, the cost of the whole mine=;£2ooox ^ x £20000 

= £6666. 13s. 4d . A ns. 

Ex. 6. Express | of i , of a mile m terms of a metre, supposing; 
32 metres = 35 yards. 

35 yards = 32 metres ; /, 1 yard -(32-35) metres ; 

/. \ of U of a mile = (1 x x 1760) yds. 

“-(4 X X 1760x32 — 35) metres 
- ‘ metres = i668iV metres. 

Ex. 7. If 5 men or 7 women can do a piece of work in 37 days 
in what tune will 7 men and 5 women do the same piece of work ? 
The work of 5 men = that of 7 women ; 

/, the work of i man -= that of I tv omen, 

• /, the work of 7 men = that of **,'• women ; 

/, the work of 7 men + 5 women = that of (^*+5) women 

= that of V women. 

Now^, 7 women do the woik in 37 days, 

/, I woman does the woik in (37 x 7) days, 

/, V women do in (37 x 7 - " ♦) days. 

Hence the required linie==37 x 7 x days = 174 days. Ans, 

Ex. S. If the six-penny loaf weigh 44 h)s. when wheat is 6 ^ 
9(i. a bushel, what is the price of wheat per bushel when the same 
loaf weighs 34 ftis. ? 

The loaf weighs 41 5 l)s. when wheat is 6Jr. a bus. ; 

/ I h) ( 6 |X 44 )j. abus. ; 

/ 3l Ihs (64 X 4 T + a bus* 

Hence the required price = V V x -s.^gs. Ans. 

Ex* 9. If 1000 men have provisions for 85 days, and if after 
i7da5js, 150 of the men go away, find how long the remaining; 
provisions w ill serve the number left. 

Here 85- 17 « 68 ; and 1000-150=850. 

After 17 days, 1000 men have provisions for 68 days. 

10 men for (68 x 100) 

/. 850 men • for (68 x loo-^Sjj 

or 8g days. Am* 
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Ex. 10. If the cost of maintaining a family be Es.$o a month, 
when rice is 12 seers a rupee, and when rice is 14 seers a 

rupee ; what will be the cost when rice is 16 seers a rupee ? 

The price of 1 sr. is first i educed from to and 

lastly to 

Now, tV “ T4 == rV ^^d Y 1 "■ 1ft = A > 5 ^ 4 ^ “ 2. 

Since a reduction of AV.hV 1*1 price causes a diff. of AV.2 in expenses 
/ of AV.i AV. (2x84) 


of 




2 X84 


48 

or AV.3. Sa.. 


ilence the required expenses = (A*x. 50 - AV. 3. 8^.) Ans. 


Examples LXXXVL 

1 . Find the value of 5? yds. of silk, when 34 yds. cost A’j.21. 14^. 

2 - If 12^ articles cost A\v.26. 3a. 4/., how many can be bought 
for AV. 1 1 7. 3rt!. S/f.? . 

3. If 3 cwt. 3 qrs. 21 H)s. I2i oz. cost £4 89. 9/f., what is the 
price per cwt ? 

I . If a silver cup weighing 20 oz. 19 dwls. 2 ti grs. cost Aj.57. 
loa., what is the price per o/. ^ 

5 . If 44 oz. of tea cost 8 i^., what will 30; his. cost ? 

6. If i\ of a lottery ticket cost £4. los., what is the price of 
i of a ticket ? 

7 . The owner of -jV of a ship sold ti of 4 of his share for 

2^ 

£i2^s \ what would of 4 of it cost, at the same rate ? 

4 i 

8 . Express a degree of 694 miles in metres, where 32 metres 
are equal to 35 yards. 

9. If the sum paid for 247 bottles of wine amount, together 

with the duty, to AV.774. 7^* > and the duty on each bottle be 4 th 

part of its original cost ; what is the duty per bottle ? 

10 . If the rent of 39 ac. 2 ro. 20 po. be Aj.1485. 15a., what is 
the rent of 6 acres ? 

II . If 4 of a ship be worth A.r.365. 5a., what share of it wmH 
cost Aj.1252. %a.l 

, 12 . A ship is worth Aj.z 60000 and a person possessed of tv 
of it, sells I of his share ;»what share has he remaining, and what is 
.worth? 

ML A party having a bill to pay of Ajp.123. 9^., one of them 
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pays for himself and three friends* the sum of /i’j.54. I4<*. 8/. ; how 
many were there ? 

14 . If 7 men or 1 1 women can finish a piece of work in 17, days, 
how many days \^i\\ it take ii men and 7 women to finish it ? 

16 . It 74 men had piovisions for 35 days, and if after 5 days, 
20 men were sent away; how long will the piovisions last the 
lemaming men ? 

16 . If 6 men or 10 women can do a piece of work in 12 days, 
m what time will 5 men and 7 women do a piece of work twice as 
xreat ? 

17 . If 3* tons of goods aie earned 49 miles for I^sAg. 6«., 
how far ought 26 tons 5 cwx. to be (aiiicti foi the same money? 

18 If 224 cwt. be earned 20 miles foi ^'.1.5. 7tr., what weight 
tan be carried the same distance for I^s.14, Sa. ? 

19 . The four-penny loaf weighs 1 lb. 15 1; 07., when wheat is at 
7s. 11 tf. per bushel; find what its weight should be when wheat is 
It 7s, 1 per bushel. 

20 . A fortress is piovisioned for 3 weeks at the rate of ijch, 
.1 day for each man ; if onl> loi ch. be sei;ved out daily to each man, 
how long can the place hold out ? 

21. A borrowed of B 9 1752 Srt foi 102 days, and afterwards 
Aould return the favour by lending B the sum of /1V.3103 ; for how 
long should he lend it ? 

22 A besieged town, containing 22400 inhabitants, has provi- 
sions to last 3 weeks ; how many must be sent away that they may 
be able to hold out 7 weeks ? 

23 . If the two-anna loaf weighs 4ch., when wheat is 3. 6 a, 
a maund ; what would be the price of wheat per maund when the 
same loaf weighs 3 ch. ? 

24 . When rice is ^^3 a maund, how many people can be 
fed for the same sum that would feed 90 people when rice is Bs.2, 
8a, a maund ? 

25 . If 2000 men have provisions for 95 days, and if after 
1 S days 400 men go away, find how long the remaining provisions 
will serve the dumber left. 

26 . The monthly expenditure of a shop in oil is /Ss,4o. 84* 
when oil is sold at 3J seers a rupee ; w^hat will it amount U> when the 
price of oil has risen to 4a. 10^. per seer ? 

27 . A piece of cloth, measured with a yard measure which is 

T of an inch too short, appears to be loj yards long ; what is its 
true length ? ^ ^ 

28 . The expenses of a family when rice is sold at SOiiMW h 
rupee are Bs,so a month ; when rice is sold at 2$ seers a ^ 
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expenses are AV.48 a month ; what will they be when rice is sold 
at 30 seers a rupee ? 


310. Bankruptoy or Insolvency. 

* insolvent, when the 

money that he owes is more than that which he has in his possession 
What he owes is called his liabilities or debts ; his pioperty 01 
what he possesses is called his effects or assets. He is the 
debtor ; those to whom he owes anythinjf are his creditors 
The amount paid by banki upts is generally reckoned at so much in 
the rupee or pound, called a dividend, and each creditor recci\es 
the same fraction of the assets that the money due to him is of the 
bankrupt’s whole debts. 

Thus, if the assets amount to -J of the debts, each creditoi 
receives 4 of a rupee for each rupee due to him ; and the bankrupt 
is said to pay a dividend of lo^r. 8/. in the iiipee. 

Book«debts are moneys which other men owe to the bank 
nipt ; they arc, therefoie, considered a pait of his assets. Hook 
debts may be good or bad, as the whole or part can be recovered 
or realized. 

£jr, /. A bankrupt’s estates amount to ^^,37 80 and his debts ^ 
to J^s,$040 ; bow much can he pay in the rupee ? 

On y?j.5040 he can pay A’j.3780 ; 

/, in one rupee he can pay or AV.J. 

Hence he can pay /He,} or 12a. A ns. 

Ex, 2, A bankrupt’s debts amount to Aj.3240, and he can pa> 

4^. in the rupee ; find the amount of his assets. 

On every rupee of debts he can pay S^a, or Re,\ ; 

* on 7^5.3240 of debts xA’j.3240 ; 

Hence assets = ] x Rs 3240= Rs* 1080. A^is, 

Ex, J. A bankrupt can pay loa, in the rupee ; had he 
Rs,42$o more he could have paid 12a. in the rupee. Find the 
amount of his debts and assets. 

Here, I2<i. -lo/i. 8/.reia. 4 p,^Re,^, 

He could have paid Re,^,^ more on Re,\ of his deits ; 
could have paid Re,\ more on Rs.iz of his debts. 

^5.4250 Aj.i2X425o of his debts. 

Henc^ his debts** 7 ?x.i 2 X 425 o» 7 ?j.yoooj ^ 

JF Ul«o his assets^ lOo, 8/. x 5iooo«3?J^oo. j 

^ Ex, 4, A creditor receives on a debt of l;zrfo a dividend of 
4J^ in the and he receives a fhrther dividend of jj. 9^7. in the 
jCupon the deficiency s &d bow much the auditor receives in all. 
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The first payment«;i(i2‘5 — 20) or on ;£i of debt ; 
the defiaency=;£(i - ?;) or on £1 of debt. 

\lso the second payment = ;C(3f — 20) or £-^^ on £1 of deficiency ; 

/. the second payment = x’t x ?n 01 £^\t on ;£i of debt. 

/, first payment + second payment = ;£( h’ + AW on of debt 

= 5«o on £1 of debt. 

Now, in £i of debt the cicditor leceives ; 

/. in £2()6 of debt /SJ i X296. 

Henej^the ci editor lereives £s^ J x 2g6« =j^2Q3 16s. 2d , A ns, 

A bankrupt has book-debts equal in amount to his 
hcabihties but on ;£30 oo of them he can only recovei 6s, Sd, m the 
jf, and the expenses of the bankiuptcy aio £s foi every ^ioq of the 
book-debts , if he pay 15J. in the £, what is the amount of his 
liabilities ^ 

As he can lecovex 6s Zd 01 in the £^ he recoveis £\ "k 31000 
or ;/^iooo out of £3000 ; therefore his /<?»! .imounts to £2000 » Again, 
he pays ;£5 foi ;£ioo, 01 is in the £ foi expenses. Ihcrefoie he 
rcco\eis (i3-hi)i or i6i in the £, and his /oss per £=^4s, 01 £\. 

Nox\, the loss on £1 of liabilities. 

£i £5 — 

/. ;^2000 £s^20oo 

lienee liabilities = ;^5 x 2000= ;^ 10000. Ans, 

Examples LXXXVIL 

1 . A bankrupt’s estates amount to ^^950 and his debts to 
/\b I2<xi ; how much can he pay m the rupee ? 

2 . A bankrupts debts amount to 5069. ioj, and he can pay 
14J. i\\d in the £ ; find the ^aluc of his assets. 

3 A bankiupt’s debts amount to JRs 35000, and his assets to 
Ab. 13708. 5rt. Ap ; find how much his estate will pay m the rupee. 

4 * A bankrupt’s effects amount to 1980, and he pays his 
creditors 13a. 4/). in the rupee ; what do his debts amount to ? 

5 . A bankrupt’s debts amount to ^’.^.53422 Za- and his creditors 
lose jffj.17362. 5a. ; find bow much in the lupeethe bankrupt pays. 

6. A bankrupt owes A Rs 5156. 4a., B AV.4070 and C Bs.zgsfi. 

Sa. ; his estate is worth Rs.gjig, iia. , how much can pay m 
the rupee, and what will A, B and C each receive ? ^ 

7. A bankrupt owes Aj.9000 to his three creditors j fiHAiWiS 
whole property amounts to Rs,6t3o . ^the claims of 
creditors ar6 ;?r.i25o And /ifj 3750 respectively ; what mfk mk,m 
remaining cr<^itor receive for hi# dividend ? 
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8 . A creditor received i6j. 3/i in the and thereby lost 
lor. ; how much was due to him ? 

9. A bankrupt's debts amount to ;£i70o, and his assets to 

j£$oo. 15J. ; after paying costs his creditors receive 5J. gd. in th^ £ , 
find the amount of the costs. ‘ 

y 10 . A bankrupt has good debts to the amount of £45^* i8i. 

and the following bad debts, £360. 7s. jod, £120, jss. and 
£19- i8s. for which he receives respectively 4, 5 and 9 shillings 
in the £ ; his own liabilities amount to ;^34o8. 12s. ; how much can 
he pay in the £ ? 

m 11 . A creditor received on a debt of ^j.3600 a dividend of 
ga, \Qp. in the rupee ; and a further dividend of 6rt. 8/. upon the 
remainder. What did he receive altogether ? 

12 . A bankrupt can pay 12s, 4d in the £ : if his assets were 
^£4205 more, he could pay 159. 8d in the Find his debts and 
assets. 

13 . A bankrupt has book-debts equal in amount to his liabili 
ties ; but on 7 i?j‘. 864 o of such debts he can recover only 8a. tp, in the 

l/^pcCt and on Rs.^300 only 5^. 3p. in the rupee. After allowing 
RsMS4. iirt. for the expanses of bankiuptcy, he finds he can pa> 
his creditors 12a. in the rupee. Find the total amount of his debts. 

14 . A bankrupt pays ;^585o on the whole liabilities, at the 
rate of 139, 6d. in the £ on half his debts and i$s. gd m the £ on 
the other half ; find the amount of his debts. 

15 . A bankrupt can pay iia. in the rupee ; had he AV. 2 5 50 
more, he could have paid 14a. in the rupee. Find the amount of 
his debts and assets. 

V 16 . A bankrupt has book-debts equal in amount to his 
inabilities ; but on ;^6ooo of them he can only recover i3J*, 4f/i in 
the pound, and the expenses of the bankruptcy are £s on every 
£tOO on the book-debts ; if he pay 13^. in the pound, what is the 
amount of bis liabilities ? 


311 . IncomBEL Taxes and Bates. 

Proceed as in the following Examples. 

jEjt. /. If the income-tax be at the rate of 4^. in the rupee,, 
and a man has to pay Rs.JS. 6a. Sp., what is the amount of his 
income ? 

Here, jp^.13. 6 a. 8/.«i?J.i3TV 

He pays or income-tax on every Re.i of income ; 

he pays R^.x income-tax on every RS.4S of income ; 

; 

I Heofm ittcome x Am, 
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Ex, 2, After paying an income-tax of 8/. in the rupee, a man 
has ^j.7283. 5«. 4jf>. left ; find his gross income. 

Here, -8/.= 15/*. ; and Rs,^^Zz» 5 ^^• 4 A® 

Since Re.H is left out of Re,i of income ; 

/. RsA\ 

/. Rs,72S3\ Rs4ix72S3i 

Hence income required -= Rs.i 1 x - = 4^.7600. Afts, 

Ex, 3, Find a man’s gioss rental, if after paying an income- 
tax of M, in the £ on the whole, and 31. (id, in the ;£ on J of hi*^ 
rental, his net income is £2700. 

Tax on £i at 3s. 6d.=^i'K^2d. = 3\\d, 

/. total amount paid in taxes=(6-|-3rl)rtf. or 37 t^. in the £, 

/. he has (240- 37^) or 202^^^., or £^xi left out of;^T. 

Since £il is left out of of gross income ; 


£^ £ii 

;£27oo £ii X2700. 


• Hence gross iental = ^|^ X37oo=^»; ^320o. Ans, 

Ex, 4, \Vhen the mrome-tax is 7d, in the a person has to 
pay £(>3 less than when the tax was \\d, in the £ \ find his income. 

On the diminution of tax from \id, to 7d, in the £^ the man has 
to pay 4//. or £ji^ 01 ^Vrr less on £1, 

In every £'^(s less of income-tax the man has £1 ; 


£i £60 

£(y^ £6ox63 = ; £378o. Am, 


Ex, j. The rent of a man's house is ;£i20 per annum. It {ft 
assessed to the rates at i of this ; the poor-rate is 7-r- 6d, in the 
the paving rate is 1 9. gd,, and the church rate 4d, ; how much do«l$. 
he pay altogether for his residence ? 

Assessed value=ff of ;£i2o=;C8o. 

Amount of rates on is (7s. 6d, + is, gd.+4f^,)«=9S, yd, 
rates on £80 is gs, 7d, ^80^ £38, 6s, 8c/. 

Hence the annual cost of the house 20 -f-;£38. 6 s, Sdl 

- £j 58 , 6s, 8d, Am, 

Examples LXXXVIlL 

1 -A man pays an income-tax of SJA at 0( 

7A in the rupee ; find his income. 
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How much will a poor-ratd’ of 2s, %d, in the £ produce in a 
parish 5 n which the whole property is rated at is, ? 

8« *A person after paying 7A in the rupee for income-tax has 
14a. left. What was his gross income ? 

4 After paying an income-tax of yf. in the £, a person has a 
nei itioome of 4590* lOiP. 6ff. ; find his gross income. / 

&. Find a man’s gross rental if after paying an income-tax of 
8<f. in the £ on the whole, and 2^. 6d, in the £ on two^thirds of his 
•rental, he has a net income of £3<)^. lOs, 6d, 

6. After deducting 4fi. in the rupee for income-tax and 7}- of the 
value of the whole estate for collecting expenses, the value of the 
Ttmainlder is /vV.11270 ; what is the value of the whole estate ? 


7. The net rental of an estate, after deducting yd in the £ for 
Income-tax and of the remainder for cost of collecting, is £gig* 
y, Sd ; find the gross rental. 

8 . A reduction in the income tax diminishes a tax which is 
j ^5 when the tax is 8 pies in the rupee by A*s.3. J2a, ; what is the 

jilminishcd rate of tax in the rupee ? t 

^ ‘^ 9 . I hire a house at £go a year, which is assessed itf the rate- 
book at |ths of its rent ;,1 agree to pay the rates upon 14 3 

poor-rates of gd^ jod and is, 2d respectively in the £^ a church rate 
A)f Sd- in the £, and a paving rate of is, yd m the £ : what is the 
annual cost of the house ? 

r 10. A man allows his agent \ of one anna in the rupee on his 
gross incorift for the expense of collecting his rents. He spends 
I of bts net income in assuring his ow^n life, and this part of his 
is in conseciuencc exempt from income-laA. The income-tax 
8/. in the rupee, and his income-tax amounting to ^J.389. 8c?., 
gross income. 

/ A man pays a house-rate of is, 6d per £ on his rtental ; a 
^WWbt-rate of is, per ; a poor-rate of is, lold per £, If the rent 
kates amount to £85, 6.v, ^d, what is the rent ? 

18 . An occupier pays house-rate of 3a,, ^police-rate of 9/., 
W8tisr-rate of za- 6^ and a lighting-rate of i/?. 9/. in the rupee. If 
the rei^ and rates amount to AY 1440, what is the assessed annual 
vrtpe of the house ? 

^ n; The incorne-tax having been raised to loti, in the pound, 
■ wmt>ay^$. iw. firf. more than when it ifrhs yd. in the 
Fwd his lAcome- ' * ' 

it a person’s net Income after paying an income-tax of yd. 




£\»£ 29 ^. 5«., filed his 

It. 4^ in th« £. 


net income after payiilgr an income- 
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Proceed as follows : — • • 

Ex, I, A post has i of its length in the mud, J in water and 
lo ft. above the water. Find its whole length. * 

Let unity or i represent the length of the post. 

Then the part in the mud = }, ") Now, 1 + 1 = /j. 

and water= \ ; ) /. the part above water = i — j^ats 

Hence, by question, of the post=io ft. 

the length of the post — lo ft. X = 24 ft. Ans, 

Ex, One-lialf of the trees in an orchard are apple trees, one- 
fourth are pear trees, one-sixth plum liees, and there are 50 cherry 
trees ; what number of trees does it contain ? 

Representing the number of trees in the orchard by the unit or 
T, we have 

1= number of apple trees ; 1 i , i n 

1 — number of pear trees ; 1 • V r V , 

: u r 1 . . the no. of other trees= i A* 

J = number of plum trees ; ) 1-1- 

Hence, by <]liestion, of the whole no. of trees = 50, 
the whole no. of tiees=5ox 12 = 600. Ans, 

Ex. j. After paying away one-half of a sum of money, and 
then ^ of what was left, Rs.^. 4«. remained ; what was the sum.’ 

Let I represent the sum of money 

Then 1 of the suin = l, the first paid-up part ; 

/, 1 — a — i? lemaining ; 

Again of 1 the second paid-up ; 

/. A = remaining ; 

Hence, by question, \ of the sum = /?J.5. 4a, 

/, the whole sum = Rs. 5. 4a. x 5 = A*j .26. 4a. Ans, 

Ex. 4. A met two beggais, B and C ; and having ^ ^ 

77 

5^ of a moidore of 27s. in his pocket, gave y of J of it to B and f 
of the remainder to C ; what did each receive .’ 

A had at first ^ of ^ of ^ of 27s. 

of 

30x11 7x15 540 ^ 

,*, B raceived f of | of 
, and A had afterww^s 

,% C received | of 

IS 
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JS’t J A pel son left of hisppioperty to his elder son and 
of the remainder to bis youngci son and the rest to his widow The 
elder spn received £io2C) i6f 4^ more than the younger ; how 
much did the widou reroive ^ 

Let I repiesent the whole propeity 

Then the eldei son rertn cd the part left is (i-i’h) = B 

The younger son received jL of — and the pait left is 

the widow’s share is \ | of die propeitj 

The sons’ shares diflfei by “ 5V4 the whole 

Hence, by question, of the whole estate = ;£ 1029 i6j 4/f 
/, the w hoi f estate— ^1029 161 4 d x 

-=£21 09 4^ X 324=;£o8o9 Ss 
/.the widow’s shaie=;C68o9 8 j xV|~j£ 2 I os 4^x121 
=;^2S43 09 4d A?is 

Ex 6 Gunpowdei being composed of nitre 15 pails, charcoal 
3 parts, and sulphur 2 parts , find how much of each is required for 
18 maunds of powdc r 

1 he whole numbci of pai is ~ (i 5 + 3 + 2)= 30 

/, of every 20 pirts, or { is nitre, -i is chircoal, 
or to IS sulpluu 

Hence, required nitre— { of 18 mds = i3mds 2osr 'j 

charcoal— xr of 18 mds — 2 mds 28 sr I Ans 

sulphur =- i'<T of 18 mds = i mcl ^2 si J 

Examples LXXXIX. 

1 detadiing and H of a company of soldiers, the 
general haa n»b left , required his original force 

2 If a person lay out 9 of his income m board and lodging, ^ 
in clothes arid save Rs 600 a year , what is his income 

3 What IS the capacity of a \essel, out of which when a third 

of it IS empty, 35 gallons being drawn, there remains { of the Whole 
content? ‘ 

4 Iri an or<^ard, \ are apple trees, i peach trees, i pear trees, 

the rexriiilidrir which is 38, cherry trees How many trees are 

therein 

5 taking out of ft purse i of its contents, 4 of the remain- 
ider was f^ni to be lim* 8/ ; what sum did it contain at first ? 

/0. If ^ of aiji to the elder and the remainder to 

« younger pf two and the difference of tbehr legacies be 

mhWo t dad the eidup of ine estatdi 
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7 . Of a field J is meadow* g is arable and the remainder is 
1 ac. 3 ro. 26 po. ; find the quantities of meadow and arable land. 

8 . A had at fiist £j. Ss, ; and Z?, when he had paid 2 ^^ of 

iij. 6(f, to found that he had lemaining of what A then had : 
what had B at first ? 

9. A man pays away \ of his money, then V of what remains, 
and then ^ of the second remainder ; after which he has ys. 6d. left ; 
how much had he at first ? 


10 . A post IS divided into 4 parts ; the first part is 4 of the 
whole length, the second part is \ of the first, the third i of the 
second, and the fourth is 2 yds. i ft. 4 in. ; find the length of the post. 


11 . Out of A’j.43. 12a., \ IS paid to A and to B ; after this 
of the remainder is paid to A and the rest to B ; find the sums 

respectively received by A and B. 

12 . A gentleman left his eldest son i of his money, to the 
youngei J of the remainder, and the rest to his vfife ; upon dividing 
the money, it Was found that the eldest son had A'.y.75oo more than 
the younger ; how much was left to each ? 

13 . A and B have Bf iS and BfA2 respectively; and if A 

gives B ^ of the difference of — ^ of their respective sums, and 
4 t 

4* of 24 of A's present sum be added to of J of B*Sy Cs money 
will be I } of this sum ; find it. 


14 . A person had a legacy left to him, which he thus divided 
amongst 3 chanties. To one he gave to the second 4 of th^ 
remainder, and to the third 3 of what now remained ; and he then 
had AV. 1 500 left. Find the amount of the legacy, and how much 
was given to eac h charity. 

16. What number is that of which the fourth, fifth and sixth 
parts together exceed the half of the numbei by H2 ? 

16 . A person making liis will, gave to one child Jg of hi^j 
estate, and the rest to another. When these legacies came to he 
paid, the one turned out to be 1200 more than the other ; what did 
the testator die worth ? 


17 . Ay B and C rent a pasture for Bs^^oo. A puts in 6 cattl0, 
B 9 and C ii ; how much should each pay for his share ? 

18 . A person dies worth 100000, and leaves 4 of His 
property to his wife, 4 to his son, and the rest to his daugl^er,. 

wife at her death leaves f of her legacy to the son, and Jm. seat to 
the daughter ; but the son adds his fortune to h}s sistei^i 
her 4 of the whole. How much^wiirti^ sister gistn^by (Idltiiiid 
what fraction will her gain be of the whole ? 
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313. Pipes and Cisterns. 


If one or more pipes fill or empty a cistern in 8 min., they fill 
or empty ^Uh of it per min. : and conversely ^ if they fill or empty 
«th of it per min., they fill or empty the whole in 8 min. Similarly, 


if they fill or empty a cistern in 6J hours, they fill or empty or of 

it in I hr. ; and conversely^ if they fill or empty tt of it per hour, 
they will fill or empty the cistern in (i -r- y*r) or 61 hrs. 


Ex. /. Two pipes can separately fill a cistern in lo and 15 
minutes. If both the pipes are opened, how soon will the cistern 
be filled ? 


The first pipe fills of the cistern in i mm. 

second 

/. both the pipes fill (nj + iO or ^ of the cistern in t min. 

Hence they fill the cistern in min.-= 6 min. Ans. 

Ex. 2. Pipes A and B can fill a cistern in 3 min. and 5 min. 
respectively, and C can empty it in 7^ mm. In what time will the 
cistern be filled when B and C are all turned on ? 

The first pipe fills* in i mm. \ of the cistern ; 

... second \ ; 

The third pipe empties m i min. (1 ~7l) or of the cistern ; 
with all open, t .) or of the cistern is filled m 1 min. 

Hence the cistern will be filled in (i -• \) min. = 2! min. Ans. 

Ex. j. Two taps take 4 hours and 6 hours respectively to fill a 
cistern. When the waste pipe is left open along with the "two taps, 
the cistern is filled in 24 hours. In what time docs the waste pipe 
empty the cistern ? 

The first tap fills i of the cistern in i hour. 

... second I 

The three together fill 

/, the waste pipe empties or J of the cistern m i hour. 

Hence, the waste pipe will empty the cistern in (i -f--J) = 24 hrs. Ans. 

Ex. 4. A cistern w^hich would be filled in 8 hours requires 
2 hours more to be filled, owing to a leak in the bottom. If the 
cistern is full, in wliat time will the leak empty it ? 

Had there been no leak, J of the cistern would have been filled 
in i hr. ; but the leak allows only Vo to be filled in i hour. 

**. (i-A) or Ver of the cistern is emptied by the leak in i hour. 
Therefore the leak quires or -jjo hours to empty the 

Ans^ 
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Examt^les XC. 

1 . Two taps, A and fill a cistern in 10 and 20 hours ^espec- 
vely. In what time will they fill it together ? 

2 . A cistern is filled by two taps m 10 and 15 hours respectively, 
and is emptied by a tap, C, in 8 hours. If all the three taps are 
open, in what time will the cistern be filled ? 

3 . A cistern is fed by a spout which can fill it in 3 hrs. How 
long would It take to fill it, if the cistern has a leak which would 
empty, when full, in 17 hrs. ^ 

4 . Two pipes together can fill a cistern in 8 min., and one of 
them alone in 24 mm How long would the other alone take ? 

5 . A cistern has three pipes connected with it, two to supply 
and one to draw off. 'riie first alone can fill i 'of the cistern in 
3 hours, and the second t m 4 hours ; the third can empty i of the 
cistern in 5 hours. If all the pipes be opened together at once, 
when will the cistern be full ^ 

6. A cistern is filled by two spouts m 20 and 24 minutes respec- 
tively, and emptied by a taji in 30 minutes ; what portion of it will 
be filled in 15 minutes when they are all left open together ? 

7., A cistern has three pipes Ay B and C; A and can fill 
it in 3 and 4 hours respectively, and C can empty it m i hour ; if 
these pipes be opened m order at i, 2 and 3 o’clock, when will the 
cistern be empty ? 

8. A cistern is provided with three spouts A, B and C. A 
can fill It m 30 minutes, B m 40 and C can empty it in 2 hours. If 
Ay B and Cbe opened successively for a minute each, in what time 
will the cistern be filled , and how much of the content of the 
cistern will have passed out by C? 

9. A cistern can be filled by three pipes ; by the first in 
10 hours, by the second m 9, and by the third m 8 hours. It is 
supplied by the first pipe tdl 1 of it is full, then the second is also 
turned on till it becomes half full, and then all three begin to run. 
How long would it take to fill the cistern ? 

10 . A tank can be filled by one pipe in 6 min., and by a second 
in 5 min., there is also a tap by wdiich the tank can be emptied. If 
the tank be empty at first, and the pipes and tap be all left open, 
the tank is filled in 3 mm. If the pipes are then closed, in what 
time will the tank be emptied by the lap ? 

11 . A cistern can be filled by two pipes, Ay B in 4 and 5 min. 
respectively and emptied by C in 144 seconds. B is opened 2 mim 
^ter Ay C is opened i min. after B, The cistern contains 361 gallons 
just before C is opened In what time ,will it be filled or emptied 
after the opening of Cand how many gallbffs will go out by C? 

« 12 . Three taps, Ay B and C, can fill a cistern, A by itself in 
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24 min., B in 10 min., and C in 27 mm. They are all tinned on at 
once, bat after 4; min. -5 and C are turned oflT. How much longer 
will A by itself take then to fill the cistern ? 


314 . Time and Work. The following ])oints (if remember- 
ed) will greatly help students in solving problems concerning Time 
and lVor%, 

(1) If 1 man ran do a piece of work in a lertain time, then in the 

same time 2 men will do fiutfe as much, 3 men ii/rice as 
much, and so on. CoMveriicly^ if 3 men can do a piece of 
work in a certain time, 1 man will do \ of the work in the 
same time. 

(2) If one or more men can do a piece of w'oik in 6 clays, they can 

do t of the woik in 1 day ; so, if a pieci^ of woik lan be done 
in 61 days, (i — 61 ) o'* i\ihs of the woik can be done in i day ; 

' and com^rr^ely^ if ith of a piece of woik is done in i day, the 

whole woik can be done in 6 days ; so, also if iVlhs of a piece 
of work can be done in i day, the whole w'ork will be done 
in (i -tt) or 6j days. 

(3) If 5 men can do a, piece of work in 7 clnys, then they will do 

4th of the work in one day ; therefore r man will do \ x T=’fz * 
of the work in i day, or the whole Work m 35 or (5 x 7) days. 

(4) If 1 man can do a piece of work in 5 days, then he will do Uh 

of the work in r day ; therefore 3 mc^n wull do *ths of the 
work in i day, and therefore the whole work in (i-«-J)or 
(S-f-S) days. 

(5) If 1 man can do of a piece of work in 7 days, he can do 

^ X 4 of it in I day, and therefore the whole work in i -s-(® x4) 
or (7 4) days. 

( 6 ) If A can do 4 of a work in i day, and ^ i in i day, then A and 

B together will do + i) or of the w'oik in j day, and 
therefore both will finish the work in (i — or 2J days. 

Bx, 7 . A can do a piece of work in 5 days, B in 6 and C in 7 ; 
how much of it can they jointly do in 2 days, and how long w'ill they 
take to do the whole work ? 

A can do 4 of the work in i day ; B can do 4 of the work in 
I day ; C can do 4 of the work in i day. 

/. Af S and Ccan jointly do ( 4 - 4-4 - 1 - 4 ) or of the work in i day. 
Hence, in 2 days they will do If J x 2 or of the work. Am, 
Also, they can jointly do the whole work in (i + 4 x 5 ) or ijgf days. 

Ex, 3^, If A and together can perform a piece of work in 10 
days, and A himself can-do it in 18 days, what time will it take B 
do it alone ? 
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A and B can do the work in, 10 days ; 

they can do j\y of the work in i day ; 

A can do the work in 18 days j , 

/. he can do Vfr of the woik in i day ; 

, , B can do or ^ ^ of the w6rk in i day ; 

Hence B can do the whole work in (i or 22 J days. Ans, 

3' Joes f'Tv of a piece of work in 14 days ; he then calls 
m B^ and they finish the work in 2 days ; how long would h take to 
do the whole work by himself ? 

A does /(j of the work m 14 days ; 

/, he does or Vo of the work in i day ; 

. /, in 2 days, A doc^ Vit or iV, of the work. 

But (i -tIt) or TO of the woik remains to be done ; 

B does (tct — to) or ’ of the work in 2 days ; 

/, B can do Vu of the work daily, and 

B can do the whole work in (i -^tV) or 10 days. Aiis. 

Ex, 4. If A and B can do a piece of >\()rk in 18 days, A and 
C in 12 days, and B and C in 9 days, find 'the time in which A^ B 
and C can together finilli it, and also each working singly. 

A and B can do tV of the work m i clay ; 

A and C. Vy ; 

B and C. I ; 

2 men like A + 2 men like B+2 men like C can do (i¥+tV + J) 
or J of the work in i day ; 

/, Aj B and C can do i of the work in i day ; 

Hence they can jointly do the whole work in (i J) or 8 days. Ans. 
Also A can do (i — J) or V*r of the work in i da>, and 


/, the whole work in 7'> days. 

B (i-yV) or V? of the work in i day, and 

the whole work in 24 days. 

C. (i - Vir) or tV of the work in 1 day, and 

the whole work in 14^ days. Ans. 


Ex. 5. 5 men or 10 women or 15 boys can do a piece of work 

in 16 days. In how many days will 2 men, 3 women and 4 boys do it ? 
Since 5 men can do the work in 16 days ; 

/, 1 man will do the work in (16 x 5) days ; 
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2 

2 men in one day will do or Ju of the work ; 

^Similarly, 3 women in one day will do xtiy of the work ; 

, and 4 boys 8\, of the work. 

2 men +3 women +4 boys in one dav will do (?(y + T¥iy+ffo) 

A‘b of the work. 

^ Hence, they will take (i — Ak) or = days. A ns. 

Ex. 6. A and H can do a piece of work in 10 days, B and C 

in 15 days, and A and C in 25 days they all work at it together 
for 4 days ; A then leaves, and B and C go on together for 5 days, 

and then B leaves ; in how m;iny days will C complete the work 1 

A and can do tV of the work daily ; B and C ta daily, and 
A and C daily ; 2 men like A-\-2 men like ^ + 2 men like C 
can together do (ra + A + T'.) or of the work daily, and /, 
A-^-B+C can do aVo of the work dail). Hence m 4 days, they 
do (irVff X4) = n of the w'ork. 

when A leaves, (i -^l,) or of the work remains to be done. 

Now, B and C, together in 5 days, do (x'5 x 5) or ^ of the work. 

/. when leaves, ( 1 ^ — 4 ) or 5 J of the work remains to be done, 
and this work C finishes by himself. 

Again, C in one day can do (tVo "“A) or aron of the work. 

Hence, C finishes the work in V; -*-x J^) or i} ? x 300=76 days. Ans. 

Ex. 7. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 9 loads in 15 houis ; find the time in which 
they will jointly dig 100 loads. 

The first set of men can dig or I load in i hour ; the second 
set A or 3 load in one hour. 

/. they can jointly dig (4+^) or loads in t hour ; 

they can dig i load in (i or hour. 

Hence they can dig 100 loads in (5t x ioo) or 74 hours. Ans, 

Ex. 8. A can do a piece of work in 10 days, in 9 days and C 
in 12 days. All begin together ; but A leaves after 4 days and B 
2 days before the work is done. How long did the work last ? 

A can do A of the work in x day ; B Imi day ; and in i day. 

A \n 4 days docs A or ^ of the work. Now', C worked 2 days 
more than B, and during that time did A or i of the work. 

Therefore the work dbne by B and C together is (i - J-i) or J* 
of the woik. Now, B and C in i day can do (J+A) or A of the 
work ; therefore they took A) or days =2/3 days. 

Henci the whole time occupied =(2^+2) or 4A days. Ans. 

Ex. p, If A can do as much work in 5 hours as B can do in 
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6 hours, or as C can do in 9 hours, how long will it take C to com- 
plete a piece of work, one-half of which has been done by A working 
12 hours and B 24 hours ? 

Since 5 hrs. work of ^ = 9hrs. work of C ; 

I hr. of hrs. of C, or 12 hrs. of x 12 or 21 J hrs. of C ; 

Since 6 hrs. work of /?=9 hrs. work of C ; 

24 hrs. of /?=9X 4 or 36 hrs. of C 

Hence 12 hrs. of A-\- 2 \ hrs. of ^*=(21 ?, -1-36) or 57 J hrs. of C 

But 12 hrs. work of .< 4 +24 his. of \ of the work ; 

Ccan finish the remaining half in 57* hrs. Ans, ^ 

/i.r. /o. A is thrictLJi^JiPQd' ^ workman as B ; and together 
they finish f of a work in 9 days. In how many days will it be done 
by each separately ? 

Since 3 days’ work of Z?=i day’s w^oik of A ; 

/, 9 days’ W’ork of B--'^ days’ woik of A 

9 days’ work of i^ + 9 days’ woik of A — 12 days’ work of A, 

But 9 days’ work of B+g days’ woik of A=l of the work ; 

/, 12 days’ work of A-\ of the woik, {te.) 

. A can do 1 of the work m T2 days. 

Hence A does the whole woik in (12-*- or 20 days, ) 

and therefore B docs the wdiole woik in 3 x 20 or ^ days, j 

Examples XCL 

1 . A alone can do a piece* of work in 1 1 days, and B alone can 

do it 111 17 days . find how long they would take to do it together. 

2. .< 4 , /? and C* can c'ompletc a piece of work m 10, 12 and 15 
days respectively. How' long would it take them if they work 
together ? 

3 . A can finish a piece of work in 2^ days, and B in 3^ days ; if 
they work together wdiat part of the work will they finish in ly days? 

4 : A and B can do a piece of w’ork m 12 days : when C joins 

them they can do it in 9 days ; in what time can C do it working 

alone ? 

5 . A man alone can do a piece of work in 10 days which, if 
his son helps him, he can do in 6 days ; in what time would his son 
working alone do the work ? 

6. A can reap | of a field in 2 J days, and B can r^p | of it 

in 4^ days ; in what time could A and B working tog^er reap 
the field ? m ^ 

7 . If A and B can do a piece of work in ^4 days, A and C in 
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i6 days, and B and C in 12 days ; find tlie time in which B and C 
^an together finish it. 

8 . A and B can do a piece of woik in 6 days which B and C 
can do in 4 days, and A and C in 3 days. Find the time in which 
each can separately do it. 

9 . A and B qan do a piece of work in 8 days, A and C in 
10? days, and B and Cm 9^ days ; in how many days can A alone 
« it ? 

" 10. A, B and C can finish a piece of work in 12 hours, also 

and ^ can do it in i6houis, and A and C in 18 hours ; what 
part of the whole work can B and C do m g] liouis ? 

11 . - 4 , ^ and C can do a piece of wotk together in 20 days, 
A alone can do it in 40 days, and B alone in 60 days. In what time 
can C alone do it ? 

^ 12 . A performs % of a piece of work in 13 days, and with the 
melp of B finishes it in 6 days In what tune could each of them 
do the piece of work separately 1 

13 . A can do ? of a piece of woik in 4 hours, B can do i of 
the remainder in i hour, and C can then finish it in 20 minutes ; 
in what time can A^nfi and C together do it ? 

14 A certain number of men mow 4 acres of grass in 3 hours, , 
and a certain number of others mow 8 acres in 5 hours ; how long 
will they be in mowing 1 1 acres, if all work together ? 

f 15 . A can mow 2\ acres in 6? days, and B 2} acres in Si 

days ; they mow together a field of to acres ; how long will it take 

r i to do it, and how many acres will each mow ? 

16 . A and B can do a piece of work in 4 days, working 6 
hours a day ; // and C can do it in 4 days, working 5 hours a day ; 
and A and C can do it in 4 days, working 4 hours a day. In how 
many days of 8 hours will each do it separately ? 

f 17 . A can do a piece of work in 27 days, A and B can do it in 

1 5 days ; A works alone for 12 days, and A and C together for 5 days, 

and B finishes it in 7 days ; find in what time B and C together 

r uld do it. 

18 . A Can do a piece of work in 27 days and in 1 5 days ; A 
works at it alone for 12 days, B then works 5 days and afterwards C 
finishes it in 4 days ; in what time could C have done the whole work ? 

f 19 . A and B can do a piece of work, each, in 24 days ; A and 
^ S work together for 6 days, when B goes away and C* works with A 
for 3 days, then B rejoins' them, and the work is finished in 2 days 
more. How long would it have taken A^ B and C to do the piece of 
Woric, if Aey had all worked together ? 

^ can do a piece of work in 6 days and i? in 9 days* They 
■fegin tc^ether. But 2 4 gys before the completion of the work, A 
r^jplves om how many days is the work finished ? 
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21 . A twice as good a workman as B ; and together they 
finish a work in 8 days. In how many days can it be done by each 
separately ? 

22. 8 men or 12 women or 16 children can do a piece of* work 
in 1 5 days. In liow many days will 3 men, 4 women and 5 children 
do it ? 

* 23 . A is thrice as good a woikman as /?. If the time taken by, 

^ to do a piece of work exceed that taken by by 8 days, find in 
how many days each can do it. 

24 . A is twice as good a woikman as B and thrice as good as 
C. Working together for 10 days they can finish a work. They all 
begin together. But after working for 3 days A leaves off. After 

5 days more B also leaves off. In how many days more will C finish 
the work ? 

25. A can do a piece of work in 10 days, ^ in 9 days and C in 
12 days. All begin together ; A leaves after 31 days, B leaves 
2% days before the work is done. How long did the work last ? 

26 . A man can do as much work in 3 days as a boy can do 
in 5. How long will a man take to finish a woik, I of which has 
been done by a boy in 8 days ? 

27 . If -4 in 2 days can do as much wojrk as C in 3 days, and 
^ in 5 days a«> much as C in 4 days ; what time will B require to 
execute A piece of work which A can accomplish 111*6 weeks ? 

28 . If A can do as much work in 5 horns as B can do in 

6 hours, or as C can do in 9 hours, how long will it take A to 
complete a piece of work, one-half of which has been done by B 
working 12 hours, and C woiking 24 hours ? 


315 . Equations. A statement of the equality of two arith- 
metical expressions is called an arithmetical equation. 

Thus, 8 = 5 + 3 is an arithmetical equation^ for it asserts that 8 is 
equal to the sum of 5 and 3. The numbers 8, 5 and 3 are called terms 
of the equation. If one of the terms be unknown, it can be easily 
found from the above statement. 


316 . Although equation is an instrument of great power in 
all mathematical calculations, yet it is surprising to see that in no 
text-book of Arithmetic the method of solution by equations has 
received due favour. The following simple results are very useful 
m solving equations. 

(i) If equals be added to equals tlu sums are equal. 

Thus, 15-3=12; /, 15=12+3, (adding 3 to each sideof th« 
equation). ^ 

<ii) If equals be taken from equals the remamders are equal? . ** 

Thus, is=*i 2 + 3 , 15 - 3 = 12 , (takmg3fromeachi|idr!)Ctikt 

equation^ 
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(iii) If equals be multiplied by equals the products are equal. 

Thus, 15 = 12 + 3; /. i5X4=(i 2 + 3)X4, (multiplying each side 
by 4). 

(iv) If equals he divided by equals (he quotients are equal. 

Thus, 15 = 12 + 3, /. I 5 -^ 3=(*2 + 3 )-^ 3 > (dividing each side 

by 3). 

Hence from (i) and (li) we see that any term of an equation may 
be tr am f erred from one s/de of the equation to the of her if its i^ign 
be changed^ plus becoming mini/s and minus becoming plus, 

317. In. a problem, the number to be found is called the un- 
known quantity or unknown term, and the numbers given are 
called the known quantities or knowu terms. To combine 
them and thus reduce their number, transpose all the terms 
into which the unknown quantity enters to one side of the equation 
and the known terms to the other side, changing the sign of each 
term so transposed. 

Ex, X, If to the sum of i and i of a number 5 be added, the 
sum is 19 ; find the number. 

(j + i) of the number+5=i9 ; of the number+5 = i9. 

Transposing the terips, we have 

tt of the number = 19 - 5 = 14 ; /. number= 14 x V = 24. ^Ans, 

Ex, 2, What is the number from which if you take away 1 5, the 
remainder is ? of the original number ? 

The number — 1 5 = i{ of the number. 

Transposing the terms, we have 

the number — { of the number=i5 ; 
i of the niimber = 15 ; the number=3 x 15= A ns. 

Ex, j, A boy loses J of his money, and then gams 6 ps, ; he then 
loses j of what he has, and then gains 4ps. : he afterwards loses ^ 
of what he has, and then finds that he has 6 a, ips. left. How much 
had he at firsc ? 

J of the money is lost ; J of it remains ; Ops. is then gained ; 
money now remaining = J of original money +6 /j ; of this 
\ is lost ; 

3 of (J of original money +^j.) remains ; 4 ps. is then gained : 

/. money now remaining = i of (J of original money+6/j.)+4j^J. r 
of this amount | is lost ; 

/. B of [ ^ of (} of original money +6^J.)+4/^'^-] remains^ 

=i of (i of original money + 4 /r.+ 4 />J*)> 

=tV of original money +5/J. ; 

Tir of original money + 5 ^j.—6«. ips. ; 

•*. A of original mo«ey=25/jr.- 5^r. = 2q^j. 

original money = 20ps* x V = 64/r. =-Ee.l. Ans, 
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E\\ 4, From a tank -^ths full of water 12 gals, are drawn, and 
the tank is then found to be loj gals, more than half full ; find how 
many gals, it will hold. , 

After drawing 12 gals, the quantity of water remaining = J of 
tank - 12 gals. ; and it is then found that the tank is loj gals, more 
than half full ; 

of tank - 12 galb. = T of tank +10} gals. ; 
i of tank-i of tank=ioi gals. + 12 gals. = 22i gals. ; 

of tank==22l gals. ; tank holds 22i x V’ or 75 gals. Ans. 

Examples XCIL 

1 . If to 7 of a number 18 be added the sum is 42 ; find the 
number, 

2. If to the sum of f**, and of a number 34 be added the sum 
s 128 ; find the number. 

3. y from the sum of f and ,0 of a number 41 be taken the 
rem.iindor is 97 ; find the number. 

4 . What is the number to which if you add 60 the sum is 5 
times the original number ? 

5 . There is a number, to winch 3 is added and lo of the result 
‘taken ; ^to this 5 is added and of the result taken ; then the result 
’s 1^ ; what IS the number ? 

6. The sum of two numbers is i;76o, and their difference is 
equal to onc-lhird of the greater. What arc the numbers ? 

7. The sum of four fractions is 24", and one common result 
obtained by adding the fraction the first, subtracting \ from 

the second, multiplying the third by „ Jind dividing the fourth by 
!V Kind the four fractions. 

8 A person after paying away onc-third of his money together 
with A' y. 10, finds that he has remaining T^s.iS more than its half ; 
what money had he ? 

9. A spends of his money and then earns /\s 5 ; he after- 
v^ards spends i of what he then has, and has then Aj. 10. 8^. left ; 
find how much he had at first 

10 . Out of ^ of my income I pay to one person Us. 100 and to 
another A’j.150, and then find that I have AV.50 less than of my 
income left ; find my income. 

11. Out of a cask two-thirds full of wine 8 gals, are drawn, 
and it is then found to be 2 gals, less than half-full ; how many gals. 
IS the cask able to hold ? 

12 . An army in a defeat loses 4 of its number and 8000 
prisoners ; after being reinforced by 6000 men it again loses J of 
Its number in retreat ; and 36000 are tJifn left ; what was the 
original force ? 
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318. Irregular Distributions. 

A^ain means a second time. As much again means as much 
once*and as much a second time, (/.£’.) twite as much. Half as 
much agiin means as much once and half as much a second time, 
(/. e.) times as much. 

Proceed as in the following Examples. 

Ex, I, Divuk A"j.ii 875 among A,^ i?, and C, so that as often as 
A gets AV.4, B shall get Rs.% and as often as A? gets A^j.6, G shall 
get Rs.^. 

As often as A gets Aj.4, B gets A’i.3 ; /, share of A^s. 

As often as B gets A'.y.6, C gets Rs.s ; C\ share = ^ of B\. •' 

/. C’s share =-f of J of A's=i ol A^ii ; 

/, A’s shaie+j^’s4-C^s = (i + i + J) of A\ = 2^ times A\ share ; 

Hence 2; times A's shaie-=/?j.ii875 ; 


/, A^& share = Rs, 1 1 875 -i- 2^ = Rs, 5000, • 

share of AV.5 ooq= /?j.375o, 
and C*s share = g of Aj.$ooo= A*5 3125 . 

OthemuUe ihin : If,^ gets Aj.8, A? gets Rs,b and C gets Rs,^ 
Now, 8+6 + 5=: 19 ; and 11875-^19=625. 

/. A gets of A\. 1 1 875 =-A*J.8x 625 = ^^.5000 ; &c. 

Ex, 2, Divide Rs 640 among yf, B and C, so that A may have 
3 times as much as i?, and C ^ of what A and B together have. 

A^s share =3 times .^’s share ; Cs shaie = i(.r 4 ’s+i?'s). 

/. Cs share= iS(3 ^’s+^'s)=^ B^s, 

/. A^s share+i5’s + C’s=(3 + i + 1) of B^s=si of share. 
Hence 5J of B's share =A’ j.640 ; /, B’i> shai e = Aj.640 - 5 j: = A y. 120 , 
/. A's share=A’j.i2ox 3=AY^ and x Aj.I 20 = A*j.i 6 o . 

Ex, j. The sum of A'j.155 to be divided amongst 3 men, 
5 women and 8 buys, so that for eveiy 3a. a man gets, a woman gets 
2 a., and a boy la, 6 p. ; find the shate of each. 

A woman's share of a man's ; a boy's share of a man's ; 

/.a man’s share + a w Oman's + a boy's=(i +4 + J) of a man's ; 
3 men's shares+5 women's + 8 boys'=:(3.i- *5«-+4) of a man's 

= loi times a man's share ; 
Hence loj times a man's share 155 ; 

/, a man's share 55 -h 104 ; a woman’s share=4 oi 

Bs.i^^ Rs.io, and a boy’s share=J of A’j.i5=Ay.7. 8g. 


* Ex, 
receive J 'as much 
^eiher receive. 


Divide Aj.8424 among A, B and C, so that A 
nuch as B and C together, and /? J of what A and 


shall 

C 
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A^s share of (B^s + Cs), and Bs share s=^ of (-^*s + C*s). 

.\A^s shaie=i Z;’s + *, C s - ‘ of ^ of (^’s-hd?s)+JCs = i? of 
(yl’s + C’s) + S = A\ + l\Cs-ht, Cs=ia A^s + i Cs ; * 

• • \r,A^'i ■= or ^ * C s j A^s — 4 ^ — J jC*’s. 

/. /?’s = 4 A’^ + * Cs^ \ xi, C\+ \ rs = 4 i¥ Cs = ii Cs. 

/, A’s share + ^’s + T’s = ; » hi’, + 1) of C’s=Vtt- of Cs share ; 
hence -W of C\ shai 03=71*98424 ; 

/, Cs share -7 v* 9 8424— ’ =*/\’9 2088, 'j • 

/, A's share- 1 \ of /i*9 2088 - /vV 2 1^92, 1 
and jff’s shai0“=4 ; uf A’ 9.2088=^9 3744 I 



Examples XCIIL 


1 . Divide /O9 6488. 7^/. lo/i. amonjjst throe persons A^ B and C, 

so that tS of A^s share of of C\, 

2 . Divide As.7«;. ^a. bet\\e(‘n A, B and C giving B half as 
much again as A le^s AV i, and Cas miirli as A and /? together. 

3 . Divide A' 9. 1400 among A^ //and C*in such a manner that 
as often as A gets A9.5, B shall get Av.4, and as ^often as B gets 
Ajr.3, C shall get AV.2. 

4. Divide A 9 . 352. 9^1. among A^ B and C*, so that may get 
twice, and C 3 times as much as A, 

5 . Divide A’j. 1 800 among A^ B Rxid C, so that A may receive 

3 times as much as B, and B and C together \ as much as A, 

6 Divide Bv 12540 amom* A, B and C, so that A shall receive 

4 as much as B and C together, and ^ i of what A and C together 
receive. 

7. Divide A’ 9. 2000 amon^ A^ B and C, so that Bs share may 
be ^ of A^s share, and Cs share ,* of B^s. 

8 Divide //r 95 . lOcz. 8/J. among lo men, 6 women and 
4 children, giving a woman 3 tunes as niuch as a child and a man 
twice as much as a woman. 

9 . Divide ;£i65o among A^ B, C and /?, so that A may have ' 
half as much as B, B a thud as much as C and C a fourth as 
much as £>. 

10 . If J of A^s money— T of ^s = 5 of Cs and A, B and Os% 
money together amount to AV.8260 ; how much has each ? 

11 . If 4 of A*s moneys I of .5*5=5 of Cs=^r(s of Z^s and A, Bf 

C and D together have A’j.23078 ; determine how much money each 
lias. ' ^ 

18 . If T\f of A^s money = A of 5 *s, and Cs m(mey««i|(4 of 
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of and Os money— money =^^.667 ; find how much 
Af B and C each has. 

ft ■ ■ 

319. Travelling round a Circle. 

When two or more persons start simultaneously from the same 
place to travel round a circular course cither in the same direction 
or in opposite directions, (1) theyjshould first be togeth^i „again at an 
interval of lime wlpch is th6 Xil'd M. of the times aiding which 
waiters gaiiib one complete round ov^reach pf the pythcr^ 
foi**each palv wilh together after this time; (li) they should first 
be^tbgf^fK^' at* the starting post again at an interval of tirpie which 
is the L. c. M. of the times daring which each makes one complete 
round, for in that interval each sliall make an integral humTber of 
rounds. 

jEjt. r. A can go round a circular course in 18 min., B can go 
round it in 24 min., and C in 32 min. If they start simultaneously 
from the same point and travel in the same direction, in what time 
will they come together again ? 

Take i for the length of the course ; 

then A travels iV, B 74 and C Vy of the course in i min. ; 

/, A gains on B (V„ - 24) or of the course in 1 min. 

A gams on B one complete round m (1 — Vi) or 72 min. 

Ilencc A and B will be together after 72 mm. 

Again, A gams on C (i\— ’7) 01 of the course in i mm. 

A gams on C one complete round m (i —7^7) or min. 
Henc e A and C will be together after * min. 

Therefore A, B and C will be together after a time which is the 
L. C. M. of 72 and -7^ ; but the L. c M. of 72 an^T- is 288. 

/, A, B and C are first together aftei 288 imn. Ans. 

Ex, 2, In the above question if A and B travel in the same 
direction but C in the opposite direction, when will they meet again ? 

As in the above question, 

A and B will be together at the end of 72 min. ; 

Again, A and C together pass over (tV + tiV) or jW of the course 
in I mm. 

^ they come together at the end of (i -*-777) or -Vir roin. 

Now. the L. C. M. of 72 and VV 288 ; 

/. A^ B and C will be together at the end of 288 min. Ans» 

Ex j. A, B and C start from the same point and travel in the 
same direction round an island 6 miles in circumference, A at the 
rate of 3, B at the rale of 2 i 4 nd Cat the rate of li miles an hour. 
In how many hours will they come together again ? 

A gains on i? (3 — 2^ or J- mile in i hour, he gains 6 miles or 
a complete round in (6+-® or 12 hours. 

Hence A and B are together at the end of every it hours. 
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Again, A gains on C (3-1J) or ij miles in i hour, he gains 
6 miles or a complete round in ( 6 - 4 - ij) or hours. 

Hence, A and C are together at the end of every V hours. 
Therefore A, B and C are together at the end of any number of hours 
which )s a common multiple of 12 and -V ; 

but the L. c. M. of 12 and V is 24 ; 

hence A^ B and C are first together at the end of 24 hrs. Am, 

Ex, 4, In the above question, when will they be together 
again at the starting point ? 

Here, A takes f or 2 hrs., B (6-^2!) or -V- hrs. and C (6*^ i J) or 
V- hrs. to make one round 

Now, the L. C. M. of 2, V and V is 24 ; 

, , they will be together again at the starting point 24 hrs. after. 

Examples XCIV. 

1 . Two persons A and B shut from the same point to walk 

round a circular course in the same direction. A takes 9 min. and 
B takes 24 min. to complete one round j in what time will they be 
together again ? • 

2 . Three persons, A,, B and C, can resjiectively go round a circu- 
lar path in 8, 18 and 30 min. If they start simultaneously from the same 
point and travel m the same direction, when will they meet again ? 

3. B and C start fiom the same point and travel in the same 
direction round an island 73 miles m circumference, A at the rate of 
10, ^ at the nate of 14 and C at the rate of 16 miles a day ; in how 
many days will they come together again 1 

4. There is a paik miles in circumference. Five persons 
start from the same point to travel round it in the same direction at 
the respective rates of 3, 3^, 4, 4I and 5 miles per hour. When will 
they be together again at the starting point ? 

5 . A^ B and C start from the same point and travel in the same 
direction round an island 36 miles m circumference, A at the rate of 
3 miles, .5 at the rate of 3 J miles and C at the rate of 4 miles an 
hour ; when will they be together again ? 

6. An island is 43 miles in circumference. Three men A^ B 
and C start from the same place to walk round it, at the rates of 4, 4J 
and 5i miles per hour respectively. In how many hours will they 
come together again, supposing them to tiavel in the same direction? 

7 . In the above question, if A and B travel in the same direc* 
tion and C in the opposite direction, when will they come together 
again for the first time ? 

8. An island is 120 miles in circqgiference. Three persone 
A, B fttxd (Tstart from the same place to walk round at the_ |^ 4 ^pectivft 

16 
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rates of lo, 12 and 15 miles per hour. When will they next meet, 
supposing (i) that they walk in the same direction, (ii) that A walks 
in one direction and B and C in opposite directions ? 




320. Chain Rule. If we wish to express one quantity A in 
terms of anoth^ quantity and have data from which we can form 
the following series of relations, 

a A M (i) 

b M^n N (2) 

f P , ... (3) 

dP^gi) . ..( 4 ) 

Q -r R , . . (5) 

which may be as numerous as we choose, then will 


mnpgr 

abcde 


R. 


Hence we see that the quantity requiied is found by dividing 
he product of the numbers on the right-hand side of these equations 
)y the numbers on the left-hand side 

Ex, 7, If 3 ibs. of tea be worth 4 tbs of coffee, and 6 lbs. of 
olfee be worth 20 tbs. of sugar, and 1 5 lbs.* of sugar be worth 24 lbs. 
>f rice ; how many lbs. of rice are equal to 18 lbs. of tea ? 
lbs. reqd. rice= 18 lbs. tea, 

3 tt)s. tea=f4 tbs. coffee, 

6 lbs. coffee =20 lbs. sugar, 

15 tbs. sugar =24 lbs. rice; 

. j . 18x4x20x24 o 

, , lbs. reqd. rice= ^=128. 

^ 3x6x15 — 

321. In the preceding equations the quantity on the right- 
hand side of one equation is of the same kind as that on the left- 
hand side of the next equation, and thus the Chain of quantities 
from one kind to another is unbroken. And not only must they be 
of the same kind but also of the same denomination ; for if not, the 
one or more missing links must be supplied. 

Ex, 2, If 3 lbs. of rice be worth 5 oz. of tea, and 4 lbs. of tea 
be worth 9 lbs. of coffee, how many lbs. of coffee are worth 48 fts. 
of rice ? 

Here, we must either supply the missing link 16 oz. tea«i lb. 
tea, or we must express 5 oz. tea as lb. tea ; so that we have 


lbs. reqd. coffee* 

3 lbs. rice* 
16 oz. tea* 

4 lbs. tea* 

lbs. reqd. coffee* 


48 lbs. lice, 

5 oz. tea, 

« I lb. tea, 

» 9 lbs. coffee ; 
48x5x1 X9 

3 <*16x4 

■ni- 


lbs. reqd. coffee: 

3 Tbs rice; 

4 lbs. tea* 

|/,Ibs. reqd. coffee 


48 lbs. rice, 
tV lbs. tea, 

9 lbs. coffee ; 

o 3x4 

48x5x9., 

i6x3 X4 
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322 . It is unnecessary to name the quantity on the lefi-kand 
side of any equation ; for it must be the same as the quantity on the 
right-hand side of the preceding equation. 

Ex. 3. If ^ of a sheep be worth and 4 of a sheep be worth 
TT of an ox, what must be given foi 100 oxen 1 
£s. leqd =100 oxen, 
sheep, 


. - , ioox?x^ 100x3x2)^14x5 

. . £s. reqd.= . \ ^ ±_5=,2O0o. 

T* X 7X3 ■ 


Ex. 4. If T ft), of standaid gold, of which ii parts out of 12 
are fine gold, be woith £^( 141. find the value of 595 gold 

rupees of Bombay, each weighing 7 dwts. loj grs. of which 187 parts 
are fine gold and 13 alloy. 

£/^ 6 . 14J. 6^. = ;£ 46 i;i = 2-4S- ; /. 40 standard==;£j869 ; 

7 dwts. ioigrs. = 7i\dwts. = Wdwts. *, 16 Bombay rupees =: 119 dwts. ; 
187-1-13 = 200 ; /, 187 parts out of 200 are fine ; hence 
£s. reqd. = 595 Bombay lupees, 

16=119 dwts. Bombay standard, 

20 X 12=1 lb. 


200= 187 lbs. fine, * 

11 = 12 lbs. English standard, 
40= I 869 


£s. reqd. 


595 xi19X i87xi2Xi869 _ 

r6'x3oxi2X2cx)Xiix4o 


= ;£ 878 . Kjs, 8u:,!:^ 


Examples XCV. 

1 . When 25 yards of muslin are equal to 16 yds. of calico, 21 
yds. of calico to 13 yds. of flannel, 40 yds. of flannel to 27 yds. of linen, 
584 yds. of linen to 28 yds. of silk, 47 yds. of silk to 35 yds. of velvet ; 
find how many yards of velvet are equal in value to 60 yds. of muslin. 

2. If 16 mangoes be equal in price to 25 apples, and 18 oranges 
equal to 12 mangoes, and 20 lemons equal to 27 oranges, and lemons 
cost ga. a dozen, what is the cost of 1 5 apples ? 

3 . If 12 of ./4 count for 13 of Ej 6 of E for t8 of C, and 13 of 
C for 2 of Z? ; how many of A count for 100 of Z? ? 

4 . If £3«=2 o thalers ; 25 thalers»93 francs ; 27 j(rancsa»5 

scudi ; and 62 scudi= 135 gulden ; how many gulden=;£i ? 

5 . If i6darics make 17 guineas, 19 guineas make J84pistplcs, 
31 pistoles make 38 sequins ; how many sequins are tmsre in 
iSBidarics? 

0 . If 72 carlini be worth 25 shilling^ 4 shillings wortk $ fratic4 
and 8 scudi worth 45 francs, how many carlini are equal to Xwecitdl ? 
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7 . If 35 metres =39 yards, and 17 metres =9 toiscs, and 5 
pletheranii24 toises, how many yards are there in 1575 plethera ? 

& If 6 horses cost as much as 24 cows, 10 cows as much as 
8 buffaloes, 4 buffaloes as much as 1 5 asses, 8 asses as much as 
32 sheep, and if the price of 9 sheep be ^^.25, find the cost of 8 horses. 

9 . If I of a sheep be worth and 4 of a sheep worth of 
an ox ; how much must be given for 300 oxen ? 

10 . If 40 lbs. of standard gold, of which ii parts out of 12 
are fine, be coined into 1869 sovereigns ; how many grains of pure 
gold are thereto in i sovereign ? 

11 . If I lb. of standard gold, of which ii parts out of 12 are 

fine, be worth ;^46. 14J. 6^/,, find the value of 550 Madras gold 

rupees, each weighing 7 dwts. 12 grs., of which 916 parts out of 
1000 are fine. 

12 . If I lb. of standard silver, of which 37 parts out of 40 are 
fine, be worth 66j., find the value of an Arcot Rupee, weighing 
7 dwts. 9 grs., of which 941 parts out of 1000 are fine. 

Examples worked out. 

JSx. /. What least number must be added to 8i, that the result 
being divided by ill, the quotient shall be an integer ? 

7 ^ ^ n 7^ y|I» 

u + l^— /r +11= y — 4 l 5. 

Now, the least number that should be added to 4^^? to make it 
an integer is Ai for +x®t, = i. 

Then the question reduces to “What number divided by i^ will 
give as quotient ?” 

Hence the requi red num ber = x i ^ = A x 5 = |. A ns. 

Ex, 2. Find two least integers such that J of the first shall be 
equal to | of the second. 

If 5 of 1st number be= i, then also-J of 2nd number= 1. 

1st numbcr=(i -1-4)=^, and 2nd number=(i -s-J)=r4. 

Now to cransform these fractions to least integers, multiply each 
of them by the l. c. m. of their denominators, and divide the 
numbers thus found by their c. c. M. 

The L. C. M. of 5 and 7 is 35 ; /, from ist we have ^ X35=42, 
and from 2nd 4 x 35=40, Now the G. c. m. of 42 and 40 is 2. 

Hence the numbers are V and or 21 and 20. A ns. 

Ex, By selling an article for £12. 7s. 6rf., I cleared i of what 
it nnst me ; what was the Original cost ? 

\ Talung I for the original cost, the gain is and the selling 
ifllfilse (1 +1) or 

^ of the original cost=;£i2. ys. 6di ; 

the original ys. 6d,+i"»£i2. ys. 6d.xi 

ys, 6dx^ m£f), lys, 6d. Am, 
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Ex. 4. By selling 15 seers of tea at Es.s. 4a. per seer, a grocer 
clear i of his outlay. He then raises the price to Es.6 per seer and 
sells 50 seers more. What does he gain on the whole outlay for 
65 seers? 

Taking 1 for the original cost, the selling price is (i + 4 ) or 
the original cost 5. 40. — 10a. Sp. 

/. in the 1st case gain per seer=*^j.5. 4a. -/?j.4, loa. Sp.^ga. 4p. 
in the 2nd case ... Rs.4. 10a. Sp. = Re,i. Sa. 4p. 

Now, gain on 15 seers = 9<a!. 4;^. X15 =/iV.8. 12a. 

and gam on 50 seers«/?^.i. 5^. 4p. x 50== A’j.66. 10a. %p. 

/, his whole gain ^ 

Ex. 5. Find the least number of sovereigns that contains an 
exact number of 20-franc pieces of 15^. 1 1 Id. each. 

Here, 1 5 j. ii J/ f. = i 9 1 4 //. = - J * </. and a sovereign = 240^. 

/, xno. of 20-franc pieces =240^/. xno. of sovereigns ; 
no. of 20-franc pieces = 240 X tJij xno. of sovereigns 
= '.fix no. of sovereigns. 

Hence the least no. of sovetcigns that will make an exact num- 
ber of 20-franc pieces is ^ A/is. 

Ex. 6. A man bought 4 sorts of rice at an* average price of 
Rs.6 a maund. If the prices increase by a common difference of $cl 
per maund, find the cost of each sort per maund. 

The price of 4 sorts at Rs.6 per maund = /\’j.6x4=*A.r.24. 

Each maund of second sort cost $a. more than a md. of 1st sort, 

third . . . . io<* 

fourth 1 5« 

/, these 3 maunds cost Re.i. 14a. more 

Now, leaving out this sum, the cost of 4 maunds is Rs.24^ Re.i. 
14a. or Rs. 22. 2a. ; /. the cost of i md.=Rs.22. 2tf.*i-4 -Aj.5. %a. 6p. 
Hence thecosi of i md. of ist sort = 

2nd sort = 5. 8a. 6p. + 5a. = 

3rd sort= A1.5. 13a, 6p. + 5a. = 

4th sort = Rs.6. 2 a. 6p. + 5a. = 

Ex^ y. A and B undertake to do a piece of work for Rs.ix, 8a., 
A can do the work alone in 20 da^s and ^ in 15 days. They work 
together for 3 days, and then with the assistance of C finish st in 
5 days more. How should the sum be divided ? 

Here, A and B each worked for (5+3) or 8 days, and 6* fw 5 days. 
As A can do ^ of the work in i day, he did |& or $ of the work in 8 days. 

t*r he did 

A and B did in 8 days or H of the work. 
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Hence the work done by C in 5 days=s(i - H) or of the work. 
/, A received ^ of Rsai. Sa. 

• B TTT of Rs 12. Sa. = Rs.6 loa. 8^ 1 Am. 

and C. of Rs.x2. 8a. ~ 13/. 4/f .\ 


w Ex. 8. A man’s income from Govcniment Securities is J of 
what he receives from bis landed property. An income-tax of 5/. in 
the rupee is charged on the first and of 4/^ in the rupee on the second, 
and he has to pay altogether A’.y.3i as income-tax. Find his total 
income. 

Suppose his income from landed property to be 

then Government Securities is Rs.'^ ; 

income-tax on 1st =(4x4) or 16/. and on second = (3 x 5)= 15^. ; 
and i6/.-f i5^.=3i;^.^AV.TVi- 

he has to pay AV.rVi as lax on every AV.7 of income. 

/ Re . I as lax ...Rs 7 x -V t 

/ A*j.3i as tax .....Rs.yx Vt 

Hence, required income =AV.7 x VV x 31 = A*j.i344. A ns. 


Ex. g. A can do as much work in one day as B can do in 
2 days, or as C can do# in 3 days or as D ran do in 4 days. They 
together finish a piece of work in 8 days. How many days would 
each take to do it singly ? 


Suppose A^s one day’s work to be i, then .^’s one day’s work 
is t, C’s i and Z^’s i. 

A, B, C and /?’& one day's work 

«»(i + J + J + i)or$I limes A^s work per day ; 

^^"Af By C and Z?’s 8 days’ work =8 x if J or V" times A^s work per day. 
But A^ By Cand /?’s 8 dtays’ work = whole work ; 

-V® times A^s work per day = whole work ; 
or A^s work per day =-5^ of the whole work. 

Hence A can do the whole work in (i or i6i days. 

Therefore .^s time=(2 x 164) or 334 days ; Cs time=(3 x 16J) or 
So days, and Z)’s time =(4 x i64) or 664 days. 


Examples XCVL 

1 . Determine the least number which must be added to 34, 
that when the result is divided by 4 , the quotient shall be an integer. 

i. What least number must be subtracted from 8 J, that when 
the difference is divided by 4 , tlie quotient shall be an integer ? 

f & If a pound weigl^ of standard gold is worth £61. i8j. 
flhft the integral numoer of pounds of gold that can be coined 
mlb an integral number of sovereiems. 
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4 . If the rupee is worth u. gcL and the mohur 30J., find the 
least number of pounds which can be paid exactly in rupees or 
mohurs. 

6. By selling an article for yvV.460, I cleared of the* prime 

cost. Find the cost price. 

6. By selling a horse for /v*.f.252o, a man lost of what it cost 
him. What did it cost him ? 

7 . Find the least number of sovereigns that contains an 

exact number of thalers and of dollars ; 48 thiilers being worth 
£y. y. and 8 dollars 13J. • 

8. A has twice as much money as B. They play together, 
and at the end of the first jianie B wins from A one-third of A^s ^ 
money ; what fraction of the sum which B now has must A win back 
in the second game that they may have exactly equal sums ? 

9. How many maunds of rice at Bs 4 per maund must a 
corn-merchant mix with i maund of rue at A*j. 5 per maund, that i 
by selling the mixed nee at A?. 4 . 8/i per maund, he may gain Vu 
of his outlay ? 

10 . Find the least number that must be added to 75i, that 

the sum being severally divided by ], ; pr the quotient in each 

case shall be an integer. 

11 . A and B undertake to do a piece of work for Bs,y, 8a. 

A can do it alone m 8 days and B in 6 days. With the assistance 
of C It IS finished in 3 days. How should the money be divided ? 

12 . A and B engage to do a piece of work for Bs.40, A can 
do It alone in 16 days and B can do it in 12 days. After wwking 
together for 4 days, A leaves off, when C, who can alone finish the ^ 
work in 8 days, joins. How' should the sum be distributed after the 
work is completed ? 

13. A man derives his income from three sources. His income 
from Government Securities is j of his income from trade, and his 
landed property yields an income equal to 4 of the sum of both. 
The rate of tax on income fiom trade is 6p. per rupee, on Securities 
5^. per rupee, and on landed property 4/. per rupee. If his total 
income-tax amounts to AV.260, find his gross income. 

14 . By selling tea at Bs,2, loa. 8 A per lb., a grocer clears i of ^ 
his outlay ; he then raises the price to AJ.3. What does he clear on ' 
every Bs.200 of his outlay by this price ? 

15. A tradesman buys 5 nids. 24 sr. of goods for in- 

tending to gain A of his outlay by the sale ; but Bs.io* 8 a. worth 
at this calculation being damaged, at what price shall he sell the 
remainder per maund, to gain as much upon the whole outlay as 
he intended ? t 

16 . A can do as much work in i day as in 3 dayS) C in 
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5 and D in 7 days. They together complete a piece of work in 
^ays. In how many days will each do it singly ? 

\ 17. A cloth-merchant bought a bale of cloth containing 150 

pieces each, of cloths 2i, 3, 3i, 4 and 4^ yds. in length for ^j.626. 9a. 
If the prices increase by a common difference of 3^1., at what price per 
piece must he sell them that he may gain Rs.ioo by the transaction ? 

1& By selling a horse for ^J.345, I lost of the prime cost. 
What would have been my gain had I sold it for /?j.38o ? 

19. A and B can finish a piece of work in i J days, A and C 
in 2 days and B and C* in 3 days. If Rs .6 be paid for the piece of 
w(^, what are a day’s wages of each workman ? 

Jjr^ 20. An elastic ball after striking the ground rises to 4 of the 
lieight from which it fell. After striking the ground the third time it 
rises 34 inches : from what height did it fall at first ? 

Miscellaneous Examples III. 

1. Divide the sum of 10 and Vj by their difference, and also the 
difference by their sum ; and find the sum and difference of the two 
quotients. 

2. Add together ij, 24, and si ; multiply this sum by the 
product of these fractions ; subtract from the result the difference of 
2j and li ; and divide the remainder by the sum of $i and ij of 3$. 

a Simplify i of ^ 3 - ^ of * 

£4- 4 s- 3 tons 6 cwt. 

4. Divide 1 9000 among A, B^ C and Z>, so that B may 
receive i of Ay C i of B and /) J of C. 

4 . If 4 of of A^s money =4 of +4 of Bs and the difference 
of their moneys be ^j.291, find A^s and ^’s money. 

6. If 3 men and 2 boys can do a piece of work in 1 5 days, 
and 2 men and 3 bcjys can do the same in 18 days, in what time will 
a man and a boy jointly do the work ? 

7. In an orchard, 4 of the trees are apple trees, i pear trees, 

J cherry trees, 4 filbert trees, and there are 12 walnut trees ; what 
is the number of each sort ? 

8. If ^ can do half a piece of work in 3 hours, which is 
twice as much as B can do, and A, B and C can together do the 
whole in 24 hours ; shew that CTcan do in 5 hours as much as B can 
do in 9 hours. 

9. A 38-gallon cask of wine cost a wine-merchant ^r. 250 ; 
but he lost S gallons of it by leakage ; how must he sell the remain- 
der per gallon to gain ^th of the prime cost ? 

19. A man owns estate. He sells \ of his share 

e||d then jfipds that his raSaining share is worth ^oa. V^at 

il.pe veloe of the wb<de property ? 
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11 . A can do a piece of work in 8 days, i? in 12 days and C 
in 15 days. They all work together for 3 days at the same piece of 
work. In what time will B finish the remaining work? 

12 . A grocer mixes 5 maunds of rice at per md. with 
si mds. at Sa. per md. At how much per maund must he sell 
the mixed rice that he may gam 7*4 of his outlay ? 

13 . If A takes 8 days to complete a piece of work, B takes 
9 days to do | of the same, and if B takes 10 days to complete a piece 
of work, C takes 8 days to do J of the same. In what time will B 
and C together finish a work which A alone can do in 23 days ? 

14 . Reduce 5 of 12a. + i of Bs.y, 6«. — of /?j.8. 4a. 
to the fraction of Bs.20. 10a. 


15 . Reduce H of 6 s. S/j^. + y^of 13J. 4^/. -yV of £10. 
Ss. 4 d. to the fraction of £2^. los. 


16 . If 2 men and i boy do a piece of work in 5 days, 1 man 
and 2 women do it in 6 days and i woman and 2 boys do the same 
in 8 days, in what time will a man, a woman and a boy do it jointly ? 

17 . Of the population of a certain town ^ can read, i can 
write, i can read and write and the remaining 130 can neither read, 
nor write. Find the total population of the town. 

IK Simplify — 


w 


■t±kof 


Ti 




94 ir~i 


it of 

1 14 Rs.^. 8a.' 


.. 

14 i.;-T 

£2. 6s. 


(M)' 


3 , of , . 

II< £z- 9»- 


19 . The adult population of a country is 22815210; the adult^j^ 
females are yV of the whole population, and the adult males are 

of the adult females ; find the whole population. 

20 . The wages of A and B together for 22^ days amount to 
the same sum as the wages of A alone for 38y days. For how many 
days will this sum pay the wages of B alone ? 

21 . A farmer paid a corn-rent of 5 qrs. of wheat and 3 qrs* 
of barley, Winchester measure. What was the value of his rent 
when wheat was at 6ar. and barley S4s. per quarter. Imperial measure, 
it being assumed that 32 Imperial gallons are equivalent to 33 
Winchester gallons ? 

22 . A man’s debts amount to yV of his property, but before 

paying them he loses i of his property : afterwards he recovers a 
portion equal to i of what he has left, and then loses of whaf^ 
he has got Can he pay his debts? What part of his property 
remains over ? ^ 

23. A man can do 4 times a certain work in 9 hourS| Of woman 
3 times the work in 10 hours, and a child twice the work ini t hours ; 
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if a man, a woman and a child work togethci, in what time can they 
do 7 times the work ? 

2 t. Five brothers join in paying a sum of money ; the eldest 
pays a third of it, and the others pay the remainder in equal shares, 
and thereby each of them pays ^^.840 less than the eldest brother. 
What is the sum of money ? 

25 . If 9 men or 16 women can do a pie( e of work in 144 days, 
in what time would 7 men and 9A\omen do it, ^\orklng together? 

26 . Out of a cistern, which is jrcls full, 20 gallons are 
drawn, the cistern is then found to be ^{ths full. How much will the 
cistern hold ? 

27 . The product of three numbers is 340 ; the first is 75, the 
second is less than the first by ItV Find the third number. 

2a A owned of a mine and sold i of his share to who 

sold i of his share to C, who sold 4 of his share to I); share 

was worth Bs.2o$6$. What was the worth of B^s rcmaihing share, 
and what the worth of the whole mine ? 

29 . There are two fractions whose sum is 4 tJ» and whose 

difference is iV ; fiad the fractions, and the quotient of the greater 
by the less. , 

30 . If a turkey cost and a goose how many turkeys 

^d geese, an equal number of each, can be bought for ;^i4. 4s, ? 

r 31 . A boy, in flying his kite, lost I of the string ; he then 

added 65 ft., and then found that it was ^ of the original length. 
What was the length at first ? 

32 . If of {A + t t)f of {B-^ B\ find the value of A 

in terms of B, 


33. A man bequeathed -{i of his estate to one son, of the 
remainder to another son, and the balance to his widow. The sons* 
^ares differ b^ RsaZ20 ; find the widow*s share. 

34 . A man gives away m charity \ of his income, and pays 
Ver of it in rates and t^ixes ; with these deductions he has .^J.4736. Sa. 
8/. left. What is his gross income ? 


f 35 . Find the whole annual cost of a house, of which the rent 
is Rs.;^6o ; the poor-rate being 20. 8 ^. in the rupee, the gas-rate f of 
^e poor-rate, and the paving- rate ^ of the gas-rate. 

36 . What sum must be added to or subtracted from ;^I2. 7s, 6d,i 
so that ys. 4d, shall be the same fraction of the sum or difference 
that 6s, Sd is of 6s, 8 <f. ? 

/ 37. Divide Rs.4200 among Ay By C and Z>, so that A may get 
Wice as much as By A and C may get thrice as much as B and Ay 
and J) may get four tim 4 ^ as much as B and C 

The sum of } and J of a man’s debts amounts to i?j.i98. 
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ya. and his assets are jRs.4^. ia» 8 /. ; how much in the rupee 
will his creditors lose ? 

39 . One-third of A^s money is equal to i of Cs and J of C’s is 
equal to J of ; B gives to ^ ^ of his money and to C* i o? the 
remainder, and has 2s, 6d, left. What amount had each at first ? 

40 . Express i of ^*5 of of J of $s. 4^.-8|^ of of 

5J. 3S</. as the fraction of 2S, 4 * 


41 . Find the value of 




of /Cj.184. 


42 . What sum must be added to or subtracted from AV.8. 12a. 
6/. so that the sum or difference shall be the same fraction of A’j,20. 
10a. that Bs.y, 6a* 6p. is of A*j.i8. Sa. 3/^. ? 


43 . A can do in 6 days as much work as C can do in 4 days, 
and ^ in 10 days as much a*? C* in 8 days . what time would B require 
to finish a piece of work which A can do in 12 weeks ? 

44 . When rice is at 12 sr. per laipee, the expenses of a family 
amount to Bs*i40 ; but they amount to Aj.134 only, when the price 

•falls to 16 sr. per rupee. What will the expenses be, when rice is at 
18 sr. per rupee ? 

45 . A can do in 2 days as much work as B in ’ 3 days, and B ^ 
in 5 days as much as C in 4 days ; what time will C require to finish • 
a piece of work which A can do in 9 days ? 


40 . A can by himself perform a certain quantity of work in 
5 days, B twice as much in 7 days, and C four times as much in 
1 1 days ; in what time can A, B and C together perform three times 
the original work ? 

47. A was owner of jV of a privateer, and sold t*t of I of his 


share for £12-^*^ ; 


what was the value of ~ of yV 
5t 


of the vessel at the 


same rate ? 


How much ore must be raised, that on losing in roast- 
ing, and tS- of the residue in smelting, there may result 506 tons of 
pure metal ? 

40 . Simplify — 

i - a '^) i X (i - yV) (t - i) X tV * 

50 . A is times as good a working person as B, and twice as 
good as C They all three can do a piece of work together in 
6 days. They begin together, but after working for 2 days A goes ' 
away. After 2 days more B goes away, and C then completes the 
work alone. In how many days from the commencement is the 
whole work finished ? 
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r 61 . A and B are engaged to do a piece of work, which can be 
done by each in 1 5 and 20 days respectively. If A leaves off 3 days 
before the completion of the work, how should a sum of So. 

be dfstributed among them } 

62 , A and B undertake to do a piece of work in 1 5 days for 
Rs.22. 8«. After working for 12 days they call C to their help, and 
finish it in time. A could have done the work alone m 25 days. If 
they give C Rs,2, 4^., how many days would B take to finish 

2 work ? 

63 . A plan is thrice as good a workman as a boy. If the 
e taken by a boy to do a piece of work exceed that taken by 
a man by 4J days, find the time in which a man can do it. 

6^. A and B can do a piece of work in 6 days, B and C in 
7 days, and A, B and C can do it in 4 days. How long will A and 
C take to do it } 

^ 65 . There is a leak in the bottom of a cistern. When the 

cistern was in thorough repair it could be filled in J of an hour. 
It now takes 10 min. longer. If the cistern wcic full, how long 
would It be in leaking itself to become empty ? 

56 . 10 men can do a piece of work in 30 days. After working 
'for 10 days, a certain nhmber of men are allowed to leave off, and 
then the work is finished in 43^ days from the commencement. 
How many men are allowed to leave off? 

67 . The work which can be done by a certain number of men 
in 60 days, can be done by \ 5 men more in 40 days. Find the num- 
ber of men required to do the work in 60 days. 

6a There arc two numbers of which the difference is 91. A 
third number is contained in them 13 and 20 times respectively. 
Find the numbers. 

50 . The number 483 divided by another gives 4 for the quoti- 
ent and 7 for the remainder ; find what number, A\hen multiplied by 
the remainder, will give that divisor. 

60 . A boy was told to divide one-half of a certain number 
by 7, and the other half by 9, and then to add the two quotients. ToJ 
save trouble he divided the number by 8, and his result was 6 wrong. 
What was the number ? 

^ 61 . At 3 o’clock I had completed ) of my journey, and at 

Sydock t of the same ; when did I start and arrive ? 

M 62 . *40 men can dq a piece of work in a certain number of 
wys ; if only 30 men be employed it requires 6 days more. Find 
tiie time in which 60 men can do it 

* 63 . ao men do a piece of work in 24 days. After working for 

6 days, an additional n^ber of men is taken for assistance, and the 
is finished in at days from the beginning. Required the addi- 
tional number of men. 


t w*. r, 

5 o’clock t 

/ ea- 4 

4wiys ; if 0 
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61. There are 4 casks of different sizes. The ist is filled 
with water, the rest arc empty. The 2nd cask is filled from the ist 
and yths of the orij^inal water in the ist remains. The third is then 
filled from the 2nd, and jth of the water in the 2nd remains. The 
water in the 3rd is then poured into the 4th, and fills Wths of it 
Had the 3rd and 4th casks been filled from the contents of the ist, 
15 seers would still have remained in the ist. Find the size of 
each cask. 


CHAPTER VI. 

The Theory of Decimals. 

323- In the Notation of Integers, it has been seen that the 
figures in the units^ place alone retain then abwlutc values, whilst the 
local values of figures in other situations incieasc tenfold for every 
figure we advance towards the left hand from that place. Therefore, 
in beginning at the left hand figiiie of any number and proceeding 
towards the r?if>^/hand, it follows that the local of every figure 

w'ill be a tenth part of that which immediately precedes it ; and if we 
suppose figuies to be situated to the right of the units’ place, and this 
i»kind of tenfold sub-division to be extended fo them, it is manifest 
that the local values of such figuies in older from the place of units, 
will be a tenthy a hundredth^ a fhousandt/i^ parts of their 

absolute values. 

Hence we are enabled to represent integers and fractions by one 
uniform system of notation, by meiely maiking the place of units ; 
and w^hilst Integers are expressed by figures in the units’ place and 
in places to the left of it, will be represented by figtkres 

situated in places, on the right of the units, called the places of 
tenths^ hundredths^ thousandth:^, 6^^. 

321. In this manner originates the system of Decinials, 
being merely an extention of the Notation of Integers ; and though 
there are decimals of all denominations as Decimal Integers, yet from 
the circumstance of the system repiescntmg only tenth, hundredth^ 
thousandth, &*c,, paits of the unit, all freuftons belonging to it are 
termed Decimal Fractione, m contradistinction to Vulgar Frac* 
tions, whereof the denominations may be any parts whatever. 

Whence, Decimals may be defined to be Fractions whose de* 
nominators are 10, 100, 1000, &c., these denominators not being 
written as in Vulgar Fractions, but expressed by the position Of a 
dot or point, called the decimal point. 

1. NOTATION AND NUMERATION OF DECIMALS. 

325. If we suppose the digit i to occufl^ the units* p)ao% the 
following scheme will point out the denominations of the to 
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the left and rij^ht of it, and it may be extended so as to include 
both integers and fractions of all local values whatever. 


• 

u 

cy 

1 

Ten-thousands | 

Thousands 

Hundreds 

Tens 

Units 

Tenths 

Hundredths | 

Thousandths | 

Ten-thousandths | 

y 

oy 

0 

... 




3 2 

1 

2 


4 

_iUj 

... 


A mixed quantity, formed of integers and fractions, is separated 
into its and fraifiomil i^ovtxons by means of the Decimal 

Point placed on the right of the units* place towards the top^ (to dis* 
tinguish it from the sign of Multiplication), which dispenses with the 
descrijition of the local denominations, given above. 

Thus, in 54321*2345, the figures 54321 on the of the point 
denote so many integers, and the figures 2345 on the right of it, so* 
many fractions, namely, 2 tenths^ 3 hundredths^ 4 thousandths^ $ ten- 
thousandths^ and so on. 

326 . A number thus expressed, composed of units and decimal 
parts of unity, or of deumal parts of unity only, is called a decimal 
number, or simply a decimal. The pait to the left of the point 
is called the inte^al, and to the right the decimal parts of the 
given number. 

Thus, 452*3678 is a decimal ; 452 is the integral part and 3678 
the decimal part. 

327 . Fiom what has been said above, it appears that the 
expressing and reading of Decimals will evidently be conducted 
upon the respective principles of the Notation and Numeration of in- 
tegers ; also, inasmuch as Integet^s denote assemblage? of two or 
more units^ Decimals will represent assemblages of two or more 
tenth, hundredth, parts of a unit Thus, to express. 

(1) 45 units 3 tenths 2 hundredths 6 thousandths 8 ten-thousandths 

we write 45*3268. 

(2) 45 units 2 hundredths 8 ten-thousandths we write 45*0208. 

(3) 2 hundredths 8 thousandths we write 0*0208 or simply *0208. 

32 & In reading a decimal, we read off the decimal part as an 
integer annexing the denomination of its last figure on the right 
hand. Thus, 

{t) 45'31^68 is read 45 and 3268 ten^thousandtks. 
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(2) 3*141596 is read 3 and 141596 millionths, 

(3) *00047 is read 47 hundred-thousandths, 

329 . In practice, however, we do not annex the decimal dfeno- 
mination, but saying {decimal) point read off the figures of the 
decimal separately in order. Thus, 

(1) 45*3268 is read 45, point 3, 2, 6, 8. 

(2) 3*141596 IS read 3, point i, 4, i, 5, 9, 6. 

(3) • *00047 is read point o, o, o, 4, 7. 

II. RELATION OF DECIMALS TO VULGAR FRACTIONS. 

330 . From the statements made in the preceding Articles, it 
is obvious that every magnitude made of one or moie decimals is 
equivalent to, and may be expressed by, one or more vulgar fractions 
having 10, 100, 1000, &c., for their denominators ; and that all 
mixed quantities expressed decimally may be represented by means 
of luhole numbers and vulyar fractions of similar denominations. 

Thus, 24*387= 24 + + Too » *045 = Tk + Tort +T 0 rCFlT‘ 

331 . To convert a decimal into an equnkzlent vulgar fraction. 

Rule. Write down the given number for the .numerator (omit- 
ting the decimal point), and for the denominator write i followed by 
as many ciphers as there arc figures in the decimal part. 

Ex. I. *327= Too j ; for *327= ^o+TlT^T4•TT7oo = T?»aV>• 

^;l^. *0459 = Tiy 5 Tyiy ; for *0459= ,'o +TiTn + Tr»ViT + Tiyu?>iy = To 58 ii. 

Ex. j. 1 3*8 1 6 = ViiViT- ; for 13816=13 + TiT + tAtv + Tinny 

,-5 11 H 1 « 

— I3tooi>— Tooiy • 

In these instances, we see that the reduction to a common deno- 
minator, so tedious in vulgar fi actions, is entirely dispensed with, 
and the immediate comparison of fractional quantities is one of the 
great advantages of the system. 

332 . Conversely^ every vulgar fraction having 10, 100, 1000, 
&c., for its denominator, may be immediately represented by an 
equivalent decimal. 

Rule. Write down the numerator and by beginning at the 
figure on the right hand, mark off by the decimal point as many 
figures as there are ciphers in the denominator. If the numl^r of 
figures in the numerator be less than the number of ciphers in the 
denominator, prefix in the numerator the necessary number of ciphet^. 

Ex. I. VcVff- =15*243 ; for there are 3 o’j in the denomina.tor. 
Ex. 2. tWA* *5243 ; for there are 4 in the denominaWfer. 

Ex. s- TuVmny *^'00243 ; for there are 5 ds in the denominatCM*. ‘ 
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Examples XCVII. 

1 . Express as decimals : — 

(1) *Fout-tenths ; eighteen hundredths ; six-thousandths. 

(2) Three and seven-tenths ; one and fifty-four hundredths. 

(3) Twenty-four and seventy-nine thousandths ; one millionth. 

(4) Five-tenths, seven hundredths and nine thousandths. 

(5) Eight ten-thousandths ; seventy millionths ; five ten-millionths. 

(6) Three hundred and fifteen, eight thoi\sandths and fifty millionths. 

2 . Express the following decimals in words : — 

' (0 ‘5 ; '35 ; ‘326 ; -r ; ‘oi ; *0001 ; 5*37 ; *0025. 

(2) -43268 ; *003405 ; -0000456 ; 98*7654321 ; -looooi. 

3. Transform the following decimals into vulgar fractions : — 

<l) 7 ; 71 ; 751 ; ‘1461 ; *03 ; -0037 ; -00057 ; -0000457. 

(2) 37 ; 52-19 ; 475*913 ; 276-00483 ; 1475-2045709. 

4 . Convert the following decimals into equivalent vulgar 
fractions in their lowest terms — 


(0 *5 ; *25 ; -75 ; *625 ; *1875 ; 2-56 ; -432 ; *00625 ; -222464. 

(2) 4*375 ; *8125 ; 47-256 ; 4*3125 ; 13*00085 ; -0006875. 

(3) *1015625 ; 1-075 ; 3*01875 ; 7*0046875 ; 13*0005859375. 

5 . Express as mixed numbers with the fractional parts in their 
lowest terms : — 


(1) 5-2 ; 6-024 ; 41-015 ; 72-75 ; 9-4158 ; 307-251 ; 8*9125. 

(2) 376-275 ; 970-00004 ; 7321*0505 ; 23-067138671875, 


6. Express the following as decimals : — 


(1) 

(2) 

( 3 ) 


5 . 7 . 1 8 , 4 7 , 1 8 , 407 , 8 O I , 8 « « , 77 

Tiy » iJf f Tcr > T?r » twit t > ruty > td" > TTFiyiy. 

T?yV(r?y > rrfiyViriT J J Tu^rSiro-zy 5 T?Fir8ut7niJ > VtrV* 


(4) 16 tenths ; 75 hundredths ; 31 thousandths ; 4 ten-thousandths ; 
275 ten-thousandths ; 79 millionths ; 1001 ten-millionths ; 79 
hundred-millionths ; two hundred and sixty-one hundred- 
thousandths ; 328 billionths. 


333 * ^iphers annexed to the right hand of a decimal fraction 
have no $^ct upon its vcUue. 

, Thus, * 37 “=*% ; • 37 o«tW 8 =tV^ ; •37oo«T5V8?y« AV, and so on ; 
IS appears also from the consideration, that there are no thousandths, 
S^c., ii) addition to the tenths and hundredths expressed by *37.. 

i Hence an integer or a whole number can be expressed as 

K decimal by writing ciphers in the decimal part 
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Thus, 3 * 7 * 000 — 3 i 74 -Tb + TSiT + T?yb5 =*317+0+0+0*317 . 

/. 3*7=3*7*000. 

Again, 3172=31 +TV+Tin= 3 i+TVii ; and 

3i720=3H-^n+T4o+T<{!t.i = 3 > +tVd : 3I72«»3I726. 

3^. Every ap/ter affixed to the Ic/t fuind of a decimal fraction 
after the point diminishes its value tenfold. 

Thus, ;43 “tV5 ; •943 = TS 5 ff : • 0 O 43 =in*nV.. ; &c. ; 
where each fraction is a tenth part of that which immediately 
precedes it ; and indeed this is evident from the circumstance of 
every ^ figure being reduced one denomination lower Jjy means of 
each cipher. 

336. Hence, Multiplication and Division of a decimal by 10 , 
TOO, 1000 , &c., are immediately effected, by shifting the decimal 
point two^^ thrce^ &c., places towards the right and left 

respectively, adding ciphers, if necessary. 

Ex, /. 23*45 X *0=234*5 ; for 23*45 x 10= VoV x 10= *234*5. 
Ex, 2, 23*45 X 10000*234500 ; for 23*45 x 10000* ViyV x loooo 
= 2345 X 100=234500. 

Ex, j, 23*45^ 10=2*345 ; for 23*45-5-10* ViyV XT\j = 4 ,UTr = 2*345. 

Ex, 4, 23*45^ 10000= *002345 ; for 23*45 + 10000* VuV X Tnii5i> 

= TtTo'tTo’oTT = ’00234 5 , 

Examples XCVIIL 

1. Multiply : — 

(1) *8 separately by 10, 100, 1000, 100000, 10000000. 

(2) '0053 separately by 100, icooo, 1 000000, loooooooo. 
f 3 ) 13*0014 separately by 10, 100, 1000, 10000, loooooa 
(4) 8*003056 separately by 100, 10000, 10000000. 

2 . Divide : — 

U) 7* separately by |o, 100, 10000, 1000000. 

(2) 73*5^ separately by 1000, 10000, 1000000, 1000000a 

(3) ’007 separately by 100, 1000, 100000, a million. 

U) T by 100 ; -ooi by loooo ; 5742*6 by 10000000. 


337.. The operations of Addition, Subtraction, Multiplication, 
and Division of decimals are performed in the same way as in the 
case of whole numbers. Hence it is an advantage to use decimals 
in preference to vulgar fractions. 

III. ADDITION OF DECIMALS. 

338 . Rule. Place the numbers so that all the decimal point$ ^ 
niay be in the same vertical line, to insure %ie combination ^ 

*7 
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of the sam^ denominations : and add theni together as in iitegeis, 
taking care to place the decimal point in the sum, immediately undei 
those of the numbers proposed* 


JSx. Add togettier 2^*61, 4'So5, *0096, 653-27, 23. 


25-61 

4-805 

•00^ 

653*37 



706-6946 , 


For 35*61 +4-8 o5 + *oo96+6S3-27 + 23 
« 1561 4805 96_ 

IC» looo"^ 10000 JOO ■’ 

_ 25610 0 +48050+06+6533700+230000 
~ 10000 

=* -TBSSn' =706-6946. 


339 . Hence, decimals are said to be reduced to_ a iommon 
denominator^ when ciphers are supplied so that there is the sanu 
number of decimal places in each. 


Examples XCIX. 

1 . Add together 

(1) ‘295 . 3‘o86, 12-87, -0051, 729‘S+ 7'4i9. 3-0256. 

(2) 3608-26, 360-826, 36-0826, 3-60826, -360826, -22314. 
b) 36-053, -0079, -000952, 417, 85-5803, -0000501. 

(4) 16, 12-2, 3>ro57, -8241, 9-1, 1-255, 23000358. 

(5) 17-215, 30567, 009, 2-07195, 36s, 54-75. 

(6) 331-8, 45-001, 2-7169, 4567-21, -00087, 6-05. 

(7) 20-02, 576-89174, 1-0008159, -42356+ 39, 7-21685. 

(8) 61, 3-1600+ -0478, 21-805, 1-00006, 12-9871. 

(9) -00625, 30-698, 2-7535, 19-8+ -187s, 8-096. 

(io> 100, -I, -01, -001, -0001, -cxxsoi, -000001, -CX>OCXX)I 

8. Find the values of : — 

(1) 69-563+1307-3345+16-27 + 18-03+59-327 + 116-2491+3-0002. ’ 

(2) 1 5-063 + -002857 + 308-62 + 769-3376 + 58-739127 + -69325. 

(3) 77-3+160-6734 + 26-345 +46+31-1 + 117-154 + -0002 + 3345-008 

+ X -ooooi 23 + 3 1 3-7 + 2-91 3 + 14-769 + -00787 1 . 

(4) RnS9-2i7 + Ki387-6i+B7i-3i6+89i-204+R74-03i. ’t* 

(5) ;£573-i62+;C83-oi7 + ;£92-i59+;£3o-o3*+;f99-999- 

(6) 1596-131 cwt.+ 702-021 cwt. + -i70038cwt.+3i9-7cwt. + 5-93 cwt 

(7) 97-316 yd8. + i597-3o8yds.+3i6-29i7yds.+-03yd. + i59-i yds. 

(8) 27 tenths +345 hundredths + 17 thousandths +4256 millionths. 


IVv SQimCTION OF DECIMALS. 

Stt. Rule. Place less number under the greater as In Ad- 
suppose ciphers w bp supplied if necessary, in the upper line : 
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and the difference, fbundi as in integers, will have as many decimal 
places as are contained in each, either expiessed or understood. 

/. Subtract 34*917 from 41 '62, * 

For 4 I -62 - 34 - 9 I 7 =-^‘^- 2 - 

=^i;8^=6703 

Ex, 2. Is ‘90437532 more nearly represented by ‘90438 or by 

•90437 ? 

•90438 --90437532= -00000468 : -90437532- 90437 "7 ’00000532. 

/, ‘90438 is nearer to ‘90437532 than 90437 


Examples C. 

1 Subtract . — 

([) *3806 from *57031 ; 7*998 from 19*201 ; 3*4796 from 56*036. 

(2) *013096 from *13096 ; •21968 from 1*026103 ; 690086 from 7. 
b) ‘99999 froni 9 \ ‘00971961 from *o5to7 ; *5968 from 1*11315. 

(4) *01 from *1 , *0009 from *001 , *672163 fiom 1*29613. 

2 . Find the difference between — 

’ (i) 27*903 and *054 ; 7295*06 and 254*738 , 35*08989 and 3*508989. 

(2) 2*057 and 1*0097 ; 3*025 and *003025 ; *7053 and *6729. 

(3) 5*0009 and *089898 , 136*159 and 136*0159 ; 13 and 5*90516. 

3. Find the values of : — ^ 

(0 i5oo* 5-7I4,*3B6 ; 15*903-4*696843; -oor- *00001. 

(2) R45*2I -R38*793 ; R8*264-R6*o3i76 ; R5 *71 02 1 -R2 •3691684. 

(3) .£83-6-;£83-479i6 ; : .£70-107-^69-89706. 

(4) 6-4 mds.- -000064 n»d. ; 23-5 tons - -9876 ton ; 1-44 ft- -00144 ft> 

4 . What number subtracted from 13007 leates 3-594 i 1 

5. What number added to 13-265 makes up lOO'oooS? 

8. Simplify : — 

(1) s-3-22 +2-333-1-4444 ; 2-194+15-367- iooo9-il-25 + S’8. 

(2) 227-9- (420’3t5+27-29i)+865-2i- 1-057. 

(3) I 7 ' 073 + i'3S9i - 10-84 -(11-03796- iS'8+6-9; 

(4) 105-09- 211-748-21-1748 - 1 S’ 7334 I +6706- -0053. 

7 . Find the complement of -7781513: 000456; 98 ljS|; 4 jaf ; 

9542'425 ; 998-899 ; and -ooooi. (See Art 58.; ^ 

& Whether is 3-1415936535 wore accurately repreMK|Mt 

3‘i4r5926tw by 3-1415927? ^ 

8 . Express in the decimal notatioh, Jhe vidite of 

- •00375+i'09a36-f«lJJ, 
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V. MULTIPLICATION OF DECIMALS. 


SAL Rule. Multiply together the numbers proposed as if 
they were integers ; and the product will contain as many places of 
decimals, as there are decimal places in the multiplicand and multi- 
plier together. If there are not ngures enou<.;h, prefix the necessary 
number of ciphers. 


Ex* 

*627 

rs9 

5643 

3135 

627 

99693 


/. Multiply ‘627 by 1*59. 

The number of decimal places in the multiplicand and 
multiplier is 3 and 2 respectively ; therefore the number 
in tlie product is 3 -1-2 = 5. 

the required product =* 99693. 


For *627 X 1*59= 


627 

— i-3 

1000 


100 


99693 

100000 


‘99693- 


Ex. 

7*5 

*000084 

300 

6qo 

6300 


2* Multiply 7*5 by *000084. 

The number of decimal placet in the multiplicand and 
multiplier is i and 6 respectively ; therefore the number 
in the product is I +6=7. But there are only 4 figures 
in the product ; therefore prefix 3 ciphers. 

the product =*0006300= ‘00063. 


Examples Cl. 


1. Multiply : — 

(1) *718 by *57 ; 16*8 by *0024 ; 144 by *0625 ; 12*5 by *062216. 

(2) 270*56 by *37025 ; *00579 by 37^*8 ; 36*2185 by *229. 

(3) 421*619 by *547 ; 34*6875 by 119*808 ; *007853 by *00476. 

(4) 384759375 by '00032 ; 00082175 by 2*38645 ; *002 by *0004, 

(5) *0000051472 by *0625 ; 948*7096 by *007089 ; 170*71 by *0325. 

(6) *00015625 by 8*192 ; *00025 by *0000625 ; *00711858 by *00024. 

2. Find che values of 

(1) 3*51 X *075 ; *0167 X *008448 ; *354178 X *005 ; 3*12x2*0001. 

(2) 3-005x40*23; 1*279 X *0008787 ; 35*04 X *0008x5*25. 

(3) *275x2*75x27*5 ; 3*24 X *0028 X 2*9375 ; ii*oi x iiox*i 102. 

(4) ro2 X 102 X 10*2 X *102 ; 5*107 x *05107 x *05 x 7<fo. 

(5) *4 X *05 X *006 X *0007x800000 ; *004 X *04 X *4 X *0004 X 40000. 

(6) *01 X *001 X *0001 X *00001 X 100000 ; *845 X *0017 x 7*4 x *09 x 10000. 
a Find the values of ; — 

(l) 7*94 X 2‘638+32*s6 x X) 0457 ~ *007853 x *00476 - *000076 x 18*9, 

(a) 592*9 x6i*6 X *0064-1- 1 j62*5 x * 0625 **5 “ 45’^® 64*4 :r^2. 

(3) - I9 'o 8> 703 ; • ^9‘o8 X *703 ; (*05)* -f (*025)® -h *00025. 

j U) (3673)*“(a5'894)* : (%88)* -(-fiooS)* ; (3-035)’ -jvwsx *003025. 
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4 . Multiply 325 tenths by 547 millionths ; 128 thousandths by 
78125 ten millionths. 


VI. DIVISION OF DECIMALS. 


When the divisor is an integer. 

Rule. Divide, as if dividend and di\ isor were whole numbers ; 
and when, in the process of division, the decimal point of the divid- 
end is arrived at, place a decimal point in the quotient. If the 
division do not terminate with the last di^it of the dividend, annex 
ciphers to the dividend and continue the operation until it terminates 
or the required number of decimal places m the quotient is obtained. 


Ex, Divide 187*5 by 25 ; 1770*89 by 4735 and 3217 by 625. 

(0 25)i87'S(7’S (2) 473S)i77o-89oC 374 (3) 625)32i7-oooo(s-i472 



14205 

3125 

125 

35039 

920 

125 

33 H 5 

6^ 


18940 

2950 

the quotient 7*5. 

18940 

2500 



* 4500 

m 

. the quotient =*374. 

4375 

(1) For 187*5-^-25 


1250 



ills 

= 75 

• 

• e 

the quotient as 5*1472. 


343. When the divisor does not exceed 20, or when it can 
easily be separated into factors none of which exceeds 20, the division 
should be performed by the method of short division. 

E.X, Divide 56*787 by 12, and 1*21968 by 693. 

(i) 12)56*78700 (2) [ 7)1*21968 

4*73225 Ans, 693 \ 9 )jiJ 4 ^ 

[ 11) -01936 

'00176 Ans. 

3M. When the divisor is a decimaL 

Rule. Make the divisor a whole number by removing its 
decimal point altogether, and shift the decimal point of thft divid* 
end as many pl'aces to the right as there were decimal figures in the 
divisor, anneidng for this purpose ciphers, if necessary, ^ thfe 
dividend. Then, divide as if the terms^ were integers ; in the 
quotient, count off as many deciitutl places from the right as thetn at^e 
in the altered dividend, prefixing ciphers, if necessary. j 
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(0 


(2) 


2 5 ) 1875 
25)i*875(*075 

175 

125 
125 

the quotient P7$ 


(3) 


Bx. Divide 10-836 by 5-16 ; -1875 by 2-5 and 62-3 '“5 

5 -i6)io-836 
5i6)io83-6(2-i 

mi. 

516 

the quotient — 2 i. 


025)62*5 
25)62500(2500 

5 ? 

125 

13 

the quotient = 2500. 

345 . In the coiir*-e of the division, if thete be any 
after the last figure from the altered dividend has been brought down, 
add ciphers to the right of the dividend, and proceed as m Art. 342- 

Ex* Divide *01029 by 1*68. 


i *68)* oio 29 
168)1*029000(61: 
r 008 
*210 
168 


Here the altered dividend has 3 dennlal 
figures, and we ha\e added to it 3 ciphers ; 
therefore in the quotient, we must count 
off 6 decimal places. 

/, the quotient = 006125. 

For *01029-*“ r 68 =TBo( 1 no~ tS8““ VW Xtduo 


Vr;iy)x 


1 oTm* 


49 


f 7)9061? 

I 7 ) 1*912 

i8jo Ara. 


420 - , - 

336 =6i XTo0rt-(6-lrf5'r»ii 

840 ‘ -5»=-oo6i25. 

840 1000 

346 . In this case also, the method of short division tan 
advantageously be employed when the divisoi has been ma 
integer, as in Art. 343* 

Ex* Divide 90*65 by 1049, and 171 99 oy 27 3* 

{i) *049)90*^ ’ ^2) 27*3)171*99 

- - ^ f 3) 1719*9 

273-^ 7) 573*3 

I 13 ) 8i’ 9 

6*3 Am, 

347 If the division do not terminate, the quotient 
requhS to a ^€^0^ of decimal places, as m the following 

e'^amples* . , 

Ex. Divide -02 by 17 5 i by -013 and i by 007, each to 5 place. 

of decimals^ , , x * 

(l) I-7)-03 2) -Oi 3)1 ' OOP (3) •<»7)i;20^ 

i7)'=a5ooo 13)1000-00000 

•on 76 ...Am. 76 92307 -^*»- 

81ft. An intecital diwtooir ending with ciphers nlay be dewved 
«f the aph«#, if reWfi* the decitnal point of the dividend one 
iltn ia ikr Itftfm withdrawn. 

^Thna* 5 *78 -i- 6 oo**'<op 7*'*‘6, and so on. 


7 )1000*00000 

I4a-8s7 i4--a«f 
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Ex. Divide 1*5625 by 35000, and 7 by 796*3 to 5 places of 
decimals. 


U) 2Sooo)ij62S_ 
•7C f5)'oo»562S 

15)0003125 


A ns. 


(3) 796*3 )7*0 

7963)70‘cxjooo (*oo8^9 s . ,Ans, 

63704 

62960 

55741 

72190 

71667 , 


349. In the above divisions, it should be very carefully noticed 
that for each digit m the decimal part of the dividend there is a digit 
tn the decimal part of the guotient. 


Examples CIL 

1. Divide 

0 783*5 separately by 5, 25, 125, 625 and 6350. 

2) 773’682 separately by 6, 13, 78, 169, 507 and 1014. 

3) *00750116 separately by 677, 1354, 2708 and 10832. 

4) 35*9424 by 7*02 ; *278831 by *653 , 11*444495 by 4*735. 

5) 1*68 by *024 ; 9717 by *123 ; 142025 by *0437 ; 84*375 by *00375. 

6) *020872522 by *08635 ; *0020925 by *000864 ; *39538 by 5300. 

7) *i by *01 ; *01001 by *001 ; 92 7 by *06 ; 99 by *0009 ; *001 by *0001. 

8) 9864*1608175 by 35*0645 5 124*59993 by 3194*87. 

(9) 1*365 separately by 1*25, 12*5, 00125 ^tid 12500. 

1, 10; 7*835 separately by *5, *25, 12*5, 6*25, *625, *0625 and 625000. 
hi) *0003738028 by *0476 ; *0064096 by 2*003 ; 614*50824 by 'OOI0201. 
12) 2 and 22 hundredths by 74 ten -thousandths. 

9* Find the values of (to 5 places of decimals) : — 

1) 3-i-* 876 ; •0257 + *004i ; 325*46+ *0187 ; •o7i9+27*53- 

2) *5 •+*76*91342; 11*121+3*457* ; i6*i-r63572*4S ; 25 + 19. 

<3) 046 + *00762089 ; *32 1 65 -r- *00352 16 ; 314159*26+ 008597. 

3. Find the quotient, by short division^ oi 
U) 3*6288 separately by *3, *7p '9i 6*3, 12*6, *189 and *024. 

'2) '0255 separately by *03, *005, 3r4, 60, *0102 and 2*55. 

A. Divide^ by short division^ to 5 places of decimals : — 

• i) *009384 separately by 7, *07, *007, 1% *0018 and *000631^ 

(2) 57932*6906 by *00000076 ; 34672361 by *00016. 

S. Find the values of ^ 

(D ^385 x6r37+2’77; *399 XW*** *000019 ; 24101 x*o039+ 



264 


ARITHMETIC. 


(2) (3*124+ 1*25) X (2*237 --026)-^ *0003 ; (2-05)^ X 2*24 ■•-•(x>4i. 

(3) 3833336 + (8*99 X 20*8) ; *000785- *0005 --*000075 4 - 1 $. 

(4) 206*594-1872 X *001 to 5 places ; 15*8402 + 3*689-^672*4 to 6 places 

YII. REDUCTION OF FRACTIONS TO DECIMALS. 


360 . To reduce a vulgar fraetton to a decimal. 

Rule, Reduce the fi action to its lowest teims ; then di^ide the 
numerator with as inan> ciphers annexed to the right of it, as may 
be deemed ftecessaiy, by the denominator ; and the quotient com- 
prising as many decimal places (counting fiom the light) as theie 
are ethers annexed, will be the decimal required. 

Ex. I. Reduce jj, and 4^^- to decimals. 

(i) 8)3 ;ooo (2) 100)1-0 _ (3) ( i)7y 

.‘375 , 6, f 8 ) •oi'ooo i2i;i 5 )i '4 

/. decimal =^221 8) -00125000 [ 5 ) -28 

•00015625 *056 

/, decimal = *0001 5625. Ans. ,% decimal «« 4*056. Aff^ 

V’ -iS *-r' 

ror ^ — — Yq- jq— T u+iriT-- ro+Tiy = Tiy + 4rin5— TflT 

- 

= tV ioo~ ^ ^ ^ 

1 <» 

=*i?y+T 5 o+ rVm) = ’ 375 - 

Similarly the other two can be explained. 

Ex. 2. Convert 5^jTf + ‘75 of i \ of 7J into a decimal. 

f ro) 5*o *75 of i 4 t of 71 =* 75 of % of ¥ 

8)j5ooo_ « 75 X 9 == 6 * 75 . 

8) *0625000 /, the reqd. decimal^ 5*0078125 +6*75 

*0078125 = 11*7578125. 

Ex* J, Find the value of ^ ^ 

*0071 X 2*1 X *029 


H91X2204 _^k 

71 X 2 I X 29 ^ ’ 


There are 8 decimal placed in the 
numerator and 8 m the denominator. « 
.*« the quotient is an integer. 


• =.75, the quotient is an integer. 

361 . In some cases if the division do not terminate, neither 

/ b the corresponditig decimal and the vulgar fraction is ex- 

pressed only approximc^ly by the decimal fraction thus found ; five 
or six figures are generalJir sufficient fev all practical purposes, but 
approximation will be nearer, the further the division is conti- 
i AHidi inasmuch as bv every succeedinsr step of the operation, a 
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365- 


22 


•, the decimal yeqd. = ‘681818. 


decimal fraction of an inferior denomination is added to the value 
already obtained. 

Ex, Express H as a decimal, as far as the sixth place. 

f_ 

1 ii)7jocoooo 

•6818181 

Note. The following results are useful, and should be verified, 
and remembered : — 

i**25; i=-5; i = -75; * = *125; *=-375 ; 

^ = •625; +=*875 ; t^ = *o 625 ; ^ = -2 ; t’t*- 03I25> 

Examples CIIL 

1. Reduce to decimals * 

•U; » K y J 1 Tf t K y TiT > T7F » TTff i TBffA » TTI » TT¥- 

(2 ) J ttVh » » 4x5 J b-i^T\iy ; 7 tV5* 

(3) t ; iSJtS ; 7iiso ; 3 .ttt7? ; 4t/ttv 

2. Convert into decimals . — 

(i) iy\ofiiJ; 3iof4iof$i; 34 2 ^ ; ?i-i + Ti)+7r"a- 

M Iri. * * . 5 Kf 21-25 . MtV. A 3 . 174 • 
loV 62i’ 74 -046875* 125 * Hi’ 124* 

(3) i7T?r + 254+6^} + i3T5 + 20roV<Tn »' 34 of 

(4) 1*26 of 66^ + 5^ of 1*0375 ; 3^ of *003- *0011 of 7I. 

3. Express as decimals, as far as the sixth decimal place : — 

4 ; T 5 T T ; T7 J iV ; 44 ; 244 ; 84V ; 244 T ; 744- 

i. Arrange in order of magnitude, by reducing to decimals 
4j Sj S* ( 2 ) tV» tV> T- ( 3 ) tV» lily 4* (4) h h iy 4* 

5. Simplify the following : — 

•0 03125 X -48 , V *0075x2*1 

•6000125 ■ ^ ^ 0175 

(A\ 2-004 X 3-375 /-X *0295 X -00152 

4x-i67 * 3*04 XI -18 ' 

(7) 3*25 - 2-765 + 3-125x8- -607095 + -027. 

15: 4.250 1-2 . .£2325 .-19424 

= 5634X oo57+-g^+ -5632- 


(I) 


(0 


( 4-25 5 X -006 4 

-00032 
1-18x3-04 


( 6 ) 


-152x2-95 X *00125 * 


VIIL 6. C. H. AND L C. H* OF DECIMALS. 


To find the G, C. M. and the Z. Q M- of Deamais. 

Rule. Make the same number of decimal places in each of 
the numbers (Art. 339} ; find their G. C. M. or u c. M. as ifthfii 
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were integers, and then mark off the said number of decimal places 
in the result, prefixing ciphers, if necessary. 

Ex. Find the (». c. M. and the l. c. m. of i*6, *24 and 14- 
flere, the numbers are equivalent to 1*60, *24 and 14*00. 

The c. M. of 160, 24 and 1400 »» 8 ; their l. c. m*» 16800. 

/, the i;. c. M. reqd. = *o8 ; and the L. c. M. reqd.*= 168*00=168. 

Examples CIV. 


1 . Fin(f the li. c. m. of : - 

(0 » 353'<> and 231*48. (2) 4*2237 and 755‘82. (3) 36*795 and 57*98. 
(4) 376*1034 and 1081. (5) *14, r8 and *024. (6) *009, 1*8 and *24. 

'7) 2*4, *48, *64 and 1*92. (8) *oi6, *0024, 4*8 and 74. 


2 . Find the L. C. M. of : — 
^1) i-5» 35» *<^3 and 7*2. 

^3) 2*4, *39 and 3*76. 

(5) 4*2237 and 7Sy^2. 


^2) 6*3, *12, *084 and *0014. 
(4) *312, *0124, 3'4i and 37*2. 
*(6) 1*36652 and 246*8642. 


IX. RECURRING DECIMALS. 

353 . In the conversion of a vulgar fraction into a decimal, 
we find that the division performed according to the Rule laid down 
m Art. 350 terminates in some cases and does not terminate in 
others. Thus, 5 = *625, and here the division terminates; but t\ = 

*272727 and in this case the division does not terminate and 

ran be extended to an unlimited length. The former is called a 
termixxating or finite decimal, and the lattei a non-terminat- 
ing decimal. 

354 . It has already been shewn m Art. 331 that to reduce .1 
vulgar fraction in its lowest terms to a decimal is the same as re- 
ducing it to an equivalent one having 10 or some power of 10 for 
Its denominator. Thus, it follows that no vulgar fraction can be 
reduced to a terminating decimal, unless it can be expressed as one 
having ip or some power of 10 for its denominator. Now, no 
number can, by multiplication, be made a power of 10, unless 
It be composed of prime factors, each of which is* 2 or 5. Hence, 
to find wbe^er a vulgar fraction can be expressed as a terminating 
decimal or not, we hive the following Rule. 

KuLR. Reduce the g^en vulgar fraction to its lowest tenns^ 

resolve its denaminatetr into its prime factors ; if these prime 
fetors tgonly at ands* ^ ^ expressed as an exact or tertninating 

i^eifggdi ofherwisti it ss^tmat* 

Hx. r. Cam be exprewd a« a terminating d^dmal 

^Ves ; tor soto t k 5 x thd involvesmctcirs^o^ 2 and 5 only. 

I for i2So«*ax5\ and involve# oi 2 and 5 only* 
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£lr. St, Can m be expressed as a finite decimal ? 

No ; for 576«2'' X3*, and involves other factors than 2 and 5. 


Examples CV. 


1. Which of the following fractions can be expressed as finite or 
terminating decimals : — 


TT » ! A ; j xJ ; is » tVi > Ax ; xVw ; 


2 . Write down those numbers between i and 35, of which if 
.my one be the denominator of a fraction in its lowe^ terms, that 
fraction can be reduced to a terminating decimal. 


355. /« non-terminaiing decimals Ike figures of the quotient 

must recur over and over again. 


Take the fraction To reduce it to a decimal, we annex ciphers 
to 5 and divide by 7. Since the division does not terminate, we 
cannot have the remainder o, and the only possible remainders that 
('an arise are i, 2, 3, 4, 5, and 6 and consequently after six steps at 
most (after as many divisions at least as there arc units in the deno- 
minator) we must come to the given numerator or to one of the 
remainders that has occurred before, and therefore from that point 
■ we must have a recurrence of the remainde^s, and therefore of the 
quotient figures in the same order over and over again. Thus, 


7)5-0(714285 




49 

10 

20 

40 

Here, after 6 figures, we get 
remainder, and therefore the u 

5 for 
hole 

7 

14 

35 

procc'.s will recur again from 

the 

30 

60 

5 

beginning. 


28 

56 

4=7142857142857142 



366 . When,* beginning from a certain point in the decimal 
part of a number, the figures repeat themselves indefinitely and in 
the same order, the number is called a recurring, circulating, 
repeating or periodic decimal ; and the whole set of figures 
which recurs constantly in the same order is called, the period or 
repetend. 

867 . The period is termed simple or a compound repetend 
according as it consists of one or more figures ; and the extent of the 
period is denoted by means of dots ( * ) placed over the first and lUSt 
the figures which compose it. 

Thus, ^«3-6666 «2*6; and 

So, •§7*«’57S757... ; ■034- 034024024... ; •32i**3262636 

The several periods in the above are 6, 135, 57* 024 and 36 * 

35 ft Recurring Decimals are either Piyr© or MiXdd, 

(0 A pure cdroolating decimal is one which recumi from thfr^ 
first figure of the decpi^ ; as, r j, 
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(ii) A mixcKi circulating decnxoal is one which recurs after 
some figures and thus consists of a non'-recurring and a recur- 
• ring part ; as, ’17, *2468. 

359. A vulgar fraction in its lowest terms, whose denominator 
contains neither of the prime factors 2 and 5, produces a pure circu- 
lating decimal^ whereas one, whose denominator contains 2 or 5 
and one or more other prime factors, produces a mixed circulating 
decimal. 

Thus, |= ( 5 ; i = -i 42857 ; = ‘siS. 


Ex. I. Convert \ and iV into decimals. 
(0 3)7(2-3.- 


f2) 


6 
10 
_9 

I 

27)4'o(‘I48-.. 

22 

130 

108 

220 

216 


Here, a repetition of 1 in the remainder 
gives a repetition of the figure 3 in the 
quotient. 

The figure 4 occurs again in the re- 
mainder after 3 steps, therefore the digits i 
I, 4 and 8 must recur in the quotient 


For ^=i2+=2+J|{ = 3 + ’^=2 + ^=2 + T’D+T‘5 = 2 + Th + T'6‘’l, 


icx> 100 

Similarly, the second can be explained. 


2 4*TV + TiT7F+ ro?y = 2*33... 


Ex. 2. Reduce to a decimal. 


36)5*o(i38- 

140 

to8 


320 

288 


Here, the remainder 32 which occurred after 
the second step occurs again in the third, and 
therefore the figure 8 will recur in the quotient 


32 


Examples CVI. 


ftaduce to recurring decimals : — 

1 I; Ai *f ; AfW; Vs i 9«. 

4 tV ; /t 5 A 5 SH I AH i 7 iWr J » 3 tViV 
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3. 

4. 


» "Vt^ j ; 4?5 > StJ 5 Jii j Tffii ; w-S* 
tSV* ; ; iTiff ; 5 SJH ; tVA » toVV j 


360- (i) In a given recurring decimal, the period may be sup- 

posed to begin at any point we please after the first repeating figure# 

Thus, iS-4S387387..- = iS' 4S587 = IS‘453873'' iS’ 4 S 3873 S=&c. 

(ii) Sometimes the period is made to commence in the integral part. 

Thus, 64’25=64-254*64'2q42=&c. 

<iii) The number of digits in the period may be repeated as often as 
we please without altering the value of the decimal. 

Thus, 8-54i=8‘5464i=8‘546464(J=&c. 

(,iv) In the conversion of a fraction to a recurring decimal, we may 
often shorten the work by expressing the remainder at some 
step as a fraction. Thus, 

|«‘I42^ ; -142^x6= *857! ; and /. *1428571“ ‘142857. 


361. When recurring decimals have the same number of non- 
recurring figures and also the same number of recurring figures, they 
are said to be similar. 

Thus, *34254 and 6*17863 are similar recurring decimals. 

362. All recurring decimals can be made similar^ 


Rule. Extend each decimal as far as the farthest non- 
recurring figure in any of them ; then find the L. c. M. of the 
numbers of figures in each period, and extend each period so many 
places further. 


Ex. Make 4’238, *1234 and 54*025 similar. 


4-23S 

•ii34- 

54'023 - 


4'23| 

*12 

54*02 


888884 Here, we see that the first term 
• • has the largest number of non- 

34 34^ recurring figures ; (1. e.) 2 figures. 

523232 So extend each decimal 2 places. 


The periods which consist of i, 3, 2 figures respectively, are 
then extended 6 places, for 6 is the L. c. m. of i, 2 and 3. 


Examples CVII. 

1. In the following recurring decimals begin the period at the 
fifth decimal place : — 

3-35 ; 47 ; 290-oi ; *35 ; ivH ; ojji ; 7o6| ; -0443 ; 3'45. 

Z Extend -57, t'jd and so that they may have the same 
number of figures in the period. 

8. Extend *i55, *i334 and *1234 «o tfi^t they may have the 
same number of recurring figures- 
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4 Convert the following vulgar fractions into recurring deci 
mals by the method of Art. 360 (iv) . - 

H > 5 tV \ fW ; tV ; tV > rr ; VS ^ 

6 Make the following recurring decimals similar — 

CO 3’07 ^, 9'545i •363. (2) •§, S7, 

(3) ’oSsi, (4) -5507, 0465, i- 4 i 3 , -foej. 

(S) 7^54, ■§§. i4‘S?i ■oo4§ (6) 9 7ofl 4’4o5, 10-8492137, *2186% 


963 7h the t*ulgar fraction which shall be equivalent to- 
a pure recurring det inteU 

Ruli*. Make the period the numerator of a fraction whose 
denominator shall consist of as many mne^ as theie ate figures in 
the said pel lod , and this reduced to its simplest terms will be the 
vulgar fraction required 

VV^*^£'r. Convert '<5 and 9 ^ mto equivalent \ulgar fractions in then 
lowest terms 


(0 f2) 

Proof For the sake of conciseness, let r and y represent ^heiV 
values respectively , then, we shall ha\ e ^ 


^=s 6666 . j ’9696.., 

/. 10 times t*=6 6666 | /, 100 times j/** 96*96^.. . 

whence, subtracting m each case, the foimer from the latter, we 
obtain 


9 times 99 times 7=96, 

and/. and/, 


364 . To find the vulgar fraction which shall represent th 
value of a mixed recurring decimal. 

Rule. Make the non-recuning and the recurring parts taken 
together^ diminished by the non-recurring part alone^ the numeratoi 
of a fraction whose denominator shall consist of as many nines as 
there are recurring figures, followed by as many as there aie 

non-recurring figures ; and this reduced tp its lowest terms will be 
the vulgar fraction required. 

^ ^ Bxu Convey *37, *24$^ and -oiijA into equivalent vulgar frac 
^tions pi their lo^vM terms. 




21^ 


QO QO 18 


(2) "2417 
. IHi- 

9900a 



. 2431 . 

9900 


6n 

‘3300* 


^ conciseness, simpose x and y to itpre 

MI|Et the ^udeiMr (i) taSi (p) respectivdy ; then, we sheU I«eir« 
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.1 = -27777- 

10 A=* 27777 

100 x^ZTim 


-2457575757- 
100 24*57575757 - 

10000 ^==2457-575757 


whence, subtracting the second line from the third in each case, 
we find 


9o.r=27-2— 2S, 

• ,.- -7-3 _ 25^ 5 
•’ 90 “90 i8‘ 


99ooj/=2457-24«2433i 
• • 9900 9900 3300 


365. The above method is also applicable if there should be 
some integral figures in the decimal, but the equivalent vulgar frac- 
tion is improper. If it is required as a mixed number, w'b may either 
reduce this to mixed number or apply the method given below and 
thus obtain it at once in that form. 


Ex, Express 2*27 and 4*5^3 as vulgar fractions. 


(0 2*27 


(2; 


225 25 3 .. . .. 

— •^=S3 -isss2~ ; or 2-27 = 2 + ‘27! 


227-2 225 2; 

99 “ 99 II* 
4*583= ^i?3zi5 ^ 45_3§^ 


II 


27 3 

= 2-f '*2 ^ , 
99 II 


990 


990 
or 4-583 = 


495 495 

4+.583=4+ 583-5^ +57?^ -289. 
4-f 503 41- ^ 4-r^ 4^^j 

366. It follows f^om the Rule that-9=Tr“i J *o9**/ty=*Vn~*I* 
Similarly, -069= -07 ; *0259= -026. Hence, whenever -9 occurs at the 
end of a decimal, it should be omitted, and the preceding figure 
increased by i. 

367. The folloiving equivalent forms with their con\ erses 
should be verified and committed to memory : — 

: l=»'(5 ; i=’i6 ; ; ir=-i ; T'r=‘o9- . 

j-=-i428s7 ; 4 = -28S7i4 : T=‘42857i ; 4=-57i428 ; 

4«-7I4285 ; 4=-’857I45- 

Also tV*" '576923 f tV =»'430769 ; 

tV- '507694 5' A ='592307 i 

f!f** ■769235 ; 41-'923075. 

Students should carefully notice the decimals j 
equivalent to vulgar fractions with denominjjm 
and 13. All are pure circulating decimajp^all 

piacea 

, -r w l» 2, 4> 

5i.7, 8 ; o, 2, 3, 6, 7, 9 and i, 3» 4> S» 6, 8, in turn, 
with the other digits in order as they stand round . 
the circle, decimals equivalent respectively to^ *\ 





272 


ARITHMETIC. 


Ex, 


Express *382142857 as a vulgar fraction. 


•382i42857« 


1000 


2675 _ ,107 
7000” 280 ’ 


Examples CVIII. 


1. Convert the following recurring decimals into vulgar frac- 
tions in their lowest terms 

(i) *5 ; •637 ; ^34 : •4.263 ; ; - isg ; '7227 ; •^202^. 

(3) •362! ; -47543 ; ; -00495 ; 3'545 ; '19^ ; *16527 ; •541^- 

(3) *0434 ! 2i'-9645 : -6761904 ; -008497133 ; -8li35; -444108. 

(4) -241254 ; 1-0428571 ; 2-642857! ; 3-864301$ ; 13-94230769. 

(5) 6-769230 ; 50-230769 ; 4-15076923 ; -612345679 ; -27$46i53. 

2. Express the following as finite decimals 

-09 ; 4-366 ; -4579 ; 25-999 : «S’89 ; 3’7899 ; S9'699 : 009. 


3. Required the least numbers of which '476190 is the recur- 
ring quotient ; and find the error in the corresponding fraction when 
**47619 is taken to represent it 


4. Prove thati>= 4= 4“ 4 “ a” 

9123456 


789’ 


I -is 

S. Prove that — = = 


■M- -^5. 
6 ~T' 


, X. ADDITION OF RECURRING DECIHAU. 

368. To find the accurate sum of seirerai recurring decimals. 

Rule. Write down the decimals undei one another making 
them all similar (Art. 362), and afterwards extend two places more to 
make sure that we are carrying the correct figure to the last place of 
the second extension. Add in the usual way. Then in the sum the 
first extension will give the non-recurring part^ and the second the 
recurring part. 

Ex, Add together 32*oloii, 76*0914’, S’O??, 98*863. 

Here, the greatest number of non-recur- 
ring figures is 2 ; so extend each decimal 
a places. The periods consist of 4, 3, 
I figures, of which the L. C M. is 12 ; so 
extend each to 12 places, and two places 
more to ensure accuracy of the last figure 
retained. In the sum, 10 is the non-recur- 
1|^ part and 247337346347 is the recurring part. 


32-Ol|OI 1 101 1 lOI llloi 

76-0914914914914914 


S-I37S37537S37S375 
^•86 3 3333333333313 3 , 
112-1044733734634^ Am . 
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Rule. Set down the decimals under one another repeating the 
3enod of each 2 or 3 places more than what is required tn the sum. 
Then add in the usual way, taking care that the last figure retained 
be increased by i, if the succeeding figure be 5, or greater than 5.' 

Ex. Find the sum of 13*5, 2*02^, 111*0004, 3*14159, and 2 ' 6 !a 4 
^ipproximately correct to 6 decimal places. 


13-555555 

2 025252 
111*000444 

3141591 

2*024024 

131*746868 


t 55 

52 

44 

59 

02 


12 


Here, by carrying out the decimals to 8 places, 
we ensure the accuracy of the first 6 places. Also 
in the sum, as we stop at 8 and the; succeeding 
figure IS i, we need not increase 8 by i. 


Examples CIX. 


1 . Add together accurately — 

(1) 4*64- *2$i +'02^14 ; •4i87 + ‘3od+*i2 5 ; 2*ooi + *i5ifi + *5. 

(2) *i 6 i 4-*243 i 85+-I23^ + 45‘29 ; 3-^+*407t +35*i3+76i. ** 

(3) 27-64235+9*2642037 + 5*4925 + 1 498 + *<5o33oi. 

(4) 4oo355 + *o8388994 + 36*i6i2 + i 006. 

<5) 3-416+8*25142857 + *034 + 23 25763? + 5*45627. 


2 . Find the values (app. correct to 7 places of decimals) of 

(1) 7*§6+*34i6+3*;45 + r6 ; 6*1*27+3*^01+1-03*3+6. 

(2) 45 670! +41-209+513*317+6*749^4 45^7. 

(3) -7395 + 71*3 + 16*284+162*7354+18 29+1*6+3-97. 

(4) - 1 3S + * i 428 57 + 2*4 i S + 2 *06 + 42 *63 + *008497 1 33. 


ti. SUBTRACTION OF RECURRING DECIMALS. 


370. The Rules given for Addition are also applicable in the 
Subtraction of recumng decimals. 

Ex /. Subtract 5*9876? from 28*03547!. 


28035471717171 Here, the periods have 2 and 3 figures; 

5*98761576576157 L c. M. IS 6 ; 'therefore the recurring 

22*04781 14059 5 Ans, part in the difference contains 6 figures* 

Ex. 2. Find (i) the difference of 2x0341 and '62^ c^oximaitfy 
correct to 6 decimal places ; (2) the complement of ‘6i428$f . 


(i) 2*02341, 
*62888) 


8 si 


(a) 


>‘ 3 |WSa 4 l 5 a 5 

4i4i»renc«- vm s^h 


I’OOQDOOOOO 

•6142857 14 

• 38 s 7 I 4 ^ 8 S 
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Examples CX. 

1 . Find the accurate difference of . — 

(i) !7-2 iS 3- i2-4<’i. (.2) •3 u684--2346. (3) -36^0! - -2492. 

(4) (S) 365-2732! -148-9^ (6) 25-47- i6-8S7S. 

(7) 6-734S9-3’«72(5. (8) -714285 --00113^. (9) 7-3214- 1-J07. 

2 . Find the values (app. correct to 6 places of decimals) of : — 

( I) -64 - -00769238. (2) 78-3 i - 19-^84. (3) I42'34 § - io9'52. 

(4) 314-2905.-180-41^2, (5) 52-86-8-37235. (6) 3-8564-2-0387. 

3 . Find the complements of -04563 ; -0789; 25-6450376. 
i. Find the values of 

(1) 5-7895 -2-368+ 17-54+-2105- 12-976! -3-21 5. 

(2) 14-8976 - 27-3 1 56-49-S i + 1 5-763 +183+21-65. 

(3) 18-7136-5-87 + 161-0335+21-8-00+ 

(4) 7-5-H2-36 - 59-7365 +90-02§ -6-1257 -20-7!. 


I XII. MULTIPLICATION OF RECURRING DECIMALS. 

371 . To multiply' a recurring decimal by an integer of by a* 
terminating decimal. 

Rule. Proceed in the usual way, extending the decimal 2 or 3 
places beyond the end of the period, in order to ensure the correct- 
ness of the last digit retained, and in the product point off as many 
decimal places as there are decimal places in both the multiplicand 
and multiplier. The product will also be a recurring decimal of the 
same kind as the multiplicand {i. e,) with a period containing the^ 
same number of digits. 

Ex. /• Multiply 37'83459 by 7, and 37*8236 by ii. 

(i) 37’S3459459 (2) 37'8236|36 

7 ___ 

264*842 416*059=416*06. (Art. 366.) 


Ex. 


2. Multiply 6*3917825 by 6*924. 


6*39178251917 

6*92 4 I 

255^71303 

127835651 

575260433 


255671303671 

1278356518356 

57526043326043 

383506955506 955 

44*2567026655025 


383506955 


Am. 


m , 7 b mulHply 4 >tte recurring decimal by another, 

CIpnvert At given decimals into equivalent vulgar 
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fractions, and niultiply as in Art. 270. Then reduce the resulting 
fraction to a decimal. 


Ex. Multiply ’089 by *028. 

.o89=52z8= 1L= _9_ . .0,8=='^"-?= It ^2^. 

900 900 100 900 900 450 

the product reqd. = ~ x 5 

100 450 5000 10000 


•0026. At$s. 


Examples CXI. 


1 . Multiply : — 

(1) -37642 by 9 j -37642 by II ; -37^42 by 37 ; -008376 by 762, 

(2) -432244318 by 88 ; -7853981 by 3457 ; 6-34287 by 5-01723. 

(3) 3i by '8 ; 3’9i by -022 ; 3-5426^ by -144 ; 15 673 by 2-4. 

(4) 2-3857142 by 5-6 ; 27-38443 by 26-7 ; 9 3856787 by 7-659. 


2 . P'lnd the values of . — 

(i) 4-SX-24 ; 7-65x8-83 ; 19-75 X29-4? ; 7ix -01596. 

^2) 6-36 X -571428 ; ri8x -538461 ; 5598-9543)^8-247. 

(3) 2-27 X -249; -075x2-72; 49'3 x -29954; -12837 x^-525^ 

(4) -062! X 48-926 ; -42857! X-5 of 3-8 ; 44-20645x1-5825707- 


Xlii. DIVISION OF RECURRING DECIMALS. 

373. To divide a fecurring decimal by a whole number or by 
a terminating decimal. 

Rule. Proceed as in ordinary division, bringing down the 
digits of the period in succession. The quotient will also be a 
recurring decimal. 


Ex. Divide 8-9854 by 12 and ’6559903 by 48-76. 


1 2)8-98544444. ..(-74878705 



84 

(2) 

4876)65-5990399.. 

•( 134534 '.. 

58 


487^ 



84 

16839 


105 


14628 


96 

44 

22110 

16839 

94 

36 

i 9 ';o 4 

1462^ 

8£ 

8 

' 26063 

*2'ii9 

104 


24380^ 

19504 

96 


16839 

2615 

/, the quotient! 

= ■74878705. 

\ the quotient-. x»i34JMs! 
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S74 To divide one recurring decimal by another. 

^ Rule. Convert the given decimals into vulgar fractions, and 
divide as in Art 274. Then reduce the resulting fraction »to a 
deciVnal 


Ex. 


Divide I'lJ by *006132. 

^90 90 15 


•006132 


^ 132 ^ 

“*999900* 


I 


7575 


the jLUoticnt reqd.- x ^-^=8585. Am. 


Examples CXI I. 

1 . Divide : — 

(i) ’J by S, by 7 ; 37-087 by 5, by 45 ; •3325 by 125 ; -461538 by 3a 
(a) 3-457914 by 8 ; 37-635845 by 7 ; 539 - 634 S <5 by 112. 

(3) 235-47 by 24x20 ; •74J(J by -07 5 9-46 by 1-5 ; 3-^ by 2-4. 

(4) -028345012 by 14-156 ; 20-13975 by 42-1 ; -loioi by -00036. 

2 . Find the valu^ of ; — ^ 

(1) 3 ’S-^ 2 - 7 ij i- 90 -»- 58 i; 60-45-7-36; n- 83 -- 249 j -37+-148. 

(2) 4-oj+-i4o? ; -oi25i-«--o5l j 9-5K 3-2081 ; 6-89I + 15-45. 

(3) -891 + 1 59; -o 6 s 7 +- 2 i 3 ; -i25 + -2si ; 7-3$--- 079. 

(4) 4II-35i§+ 19-568! ; 14-476196+2-1590; 7767027+9-486, 


XIV. SIMPLIFICATION OF DECIMAL FRACTIONS. 


Ex. I. Simrlifi- - -iz X -14X 02+ -12 X -13 X -01 

-OIX- 2 X-OI 


The given ffaction«’°y*^^-'”” 3364 --oooj 56 ^ -c 

® *00002 •< 


*000002 


*00002 


I. Ans. 


Ex. X. Find the value of ^ of 6-8 of 3 

ri36 1-6+2-62$ 2-25 

Th«value-%^+ 

tHi , J 6666...-f2‘629029,.. 3 *a$ 

- X 224?. 5 !+ ist ^ *36 

5 11 1125 4 - 59 <i 2?s 5 JVW 15 

' S ^ Wf 4 » 5 l», 15 S T 5 2 - - 
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Examples CXIII. 


377 


1 . 

a 

5 . 

a 

10 . 

13 . 

16 . 

la 

19 . 

21 


Simplify : — 

175 of '17^ of 15. 

■^5 of 4-i I of ^ of 2'43i. 


2. rSS of ’954 of •42857! of 2‘25. 


A. 22 of -oooi of • 


• 4 ! 


3i •0024 

•064+12-25 - i3‘s+-o78 --oo 3 _ •on X i33*i - -723 x -00723 

•9375 ■ ** -005 ■ ■ 1-1377 


5:22^ofn-lof29of ii7. 9, •12C02X 03-04 x-oi)+ : i6 _ x j« . 


•00705 
2-5 + 1-25 -2-125 
375 -i -2 3 - 4’25 


11 . 


•o^--o^ 

•123 


•I X -023 X -OI 

12 . i-i- 5 ‘ 4 x 6-4 


1+2-3 X 3-3 

- -ees.of 262 s. . 14. ( 37 + 37037 ) X.54. 16. 

i of I3i i of 275 \ 100 / •01714285 

74x31 ^ 2-3 of 1 5 ^ 7-i85 ly -04275 4 ' 21 ^. 


-75x36-6 24 of 34 1 14 

1 -0625 -o 

-2 25- '5 


2-7 

3oi ” -341 i'53>8 


2-5 

2 * 8-^7I42S X 1-7 -21^ of *625 

' 24 ofi-i 857 i 4 '48 


100 25 ■ ■■■ • 2-s * iooo 

•8s7i43+-i42857 

•57142S- -42857! ’ 

2- (Sof2-83 ^ 44 of 4-03 6 2a 212 Ziof- 2 ^-+ — of- 2 ^. 

6-i of -$57144 3-75 of 1-7 3 ‘i <5 -0625 7 5*625 

4-3-3*14 pf 1*3 of 4 24 *°44X2_ i .^ 3*076 9 23 

i-3 +2 -Io3 •37of8-$r ■ -000035 2-3 x 5-6 

3- 302083 ^ 6 -^x- 37S , ?7ij 

16-51041^ 14 of -338461 of 4 11-69 

*I X *1 X •! 4 *' 01 X ‘OI X *01 
■2 X *2 X •2 + ‘02 X *02 X *02 ’ 


. •y 5 x- 375 -*o 25 X -025 

'* • 37 S-*‘»S 


•D2X-9X-I^--I4X-06x-O3-i-*13X-Ol X'04 
-« 5 X- 04 X-o 3 

3*3of ;^of >7+*4of57S~^^j3^j- 


2*625 




0 
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XV. REDUCTION OF DECIMALS. 


, 375 . A general view having now been taken of decimals, we 
proceed to show ho^y they may be made to change their denomina- 
tions when they are considered as belon?»ing to a particular unit ; 
and in what ways they may be adapted to the particular computa- 
tions in which they are mo^^t frequently employed. 

376 . Reduction of Decimals can conveniently be classed under 

the two following heads : — ^ 

(1) To reSuce a decimal of one denomination to a lower deno- 

mination : and conversely, 

(2) To reduce a quantity of one denomination to a decimal of a 

higher denomination. 

377 . C^el. To reduce a decimal of one denomination to a 
lower denomination. (Descending Reduction). 

Rule. Multiply the decimal of the given denomination by the 
number which connects the lower denomination with one (or unit) of 
the given denomination. 


(0 


Ex. Reduce to ^ics, and ‘045 of £7 to Jarthings. 

Rs.Til (2) £7 

16 '045 ' d. 7 ^-t 


'*-” 4 ’ 4 o ; 4 ‘ 3 I 5 4 

^ 20 ?.302'4 

/.1 372 '8 s.(yyx> the reqd. result =303^£. 

.*. the reqd. result =» 1372'8A 12 — 


378. Case XL To reduce a quantity of one denomination to 
a decimal of a higher denomination. (Ascending Reduction). 

RuLe Divide the number of the given denomination by the 
number which connects that denomination with one (or unit) of the 
higher denomination. 

Ex, Reduce 3333 pics to the decimal of a rupee^ and 21 1 grs. 
to the decimal of an oz, Troy. 

(0 13 )3333^. (2) f 8)2175 grs. 

16 ) 277110 . '* 1 3 ) 3 7 1875 

Rs. 17*359375 - 2o ) *90625 dwt. 

the reqd. decimal=.^j .i 7 ’ 3 S 937 S - ’0453125 oz. 

the reqd. decimal™ ‘ 0453125 or- 

879. Sometimes we employ both the descending and the 
cfscending process in inducing a decimal of one denomination to a 
of another denomination. 
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Rx. Reduce 78936 of a guinea to the decimal of 
78936 gui. 

21 

\r 6 ’S 76 s 6 j. . , , , . 

^288''»8 • * decimal = ; ^-8^28828. 

Examples CXIV. 

Reduce : — 

1* ;^’o2375 ; £‘00375 ; £3*5478 ; £‘00625 ; £*28125 to pence. 

2 . *03125^.; £-894791^ ; *001 guinea; £*47083 ; £;iZ%^o farthings. 

3. Rs 5*00625 ; ii*j.2‘76543 ; 775625 o{ Rs.^ ; A’j.3*049 to pies. 

4 . Re *972916; AV *40972; *68125; AV. *634375; Re.'i^o\ to pue. 

5 * ‘7859 cwt. to ovnceis ; 4*349^ miles to yards ; *549675 days 

to seconds ; 2*5384375 of a day to seconds. 

6. *6i979i^Ib. Troy to grains ; *678571428 week to minutes. 

7 . 3*6874 acres to sg.yds. ; *0475 gallon to pints ; 2*274025 mds. 
to ihatak}^ ; *825 of a lea. to yards. 

8 . 8*4//. ; *3359. ; 6*375^/. ; *4068^. to the decimal of £1. 

9. 37*9872 sec. to the dec. of a day ; 420*8138 sq. yds. to the 
decimal of an aire ; 2*25 of 3*5 a(. to poles. , 

10. 47*733 ft>s* to the dec. of a ton ; i oz. Avoir, to the dec. of 
I OGT. Troy ; 3*^^ cwt. to the dec. of a ton, 

11 . £‘625 to decimal of a guinea, and of half-a-guinea, 
527*3994 yds. to the dec. of a mile ; *54375 lbs. Troy to 

oumes Ai>oir, ; 1 oz. to the dec. of a cwt. 


380. The preceding two cases of Art. 376 enable us 
(i) To reduce a decimal of one denomination to a compound 
quantity of lower denominations ; and 

(11) To reduce a compound quantity to a decimal of a higher 
denomination. 


381. Case I. To reduce a decimal of one denomination to a 
compound quantity of lower denominations. 

Rule. Multiply the decimal by the numbers which connect the 
successive denominations in order ; and the integral parts of the 
products taken out, as they occur, will be the value required. 

Ex. /. Find the values of A'j.3*46875^and £5*6125. 

(i) /fj.3-46875 (2) ZS‘6 i2S 

16 20 


^?.7*5ocxx> 

12 

^. 6*0 

The reqd. value «A?j. 3 » 7 ^^ 


s. 12*2500 
12 

d^^ 

The reqd. valueq» £5, i2j, ^ d. 
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-fff. A Find the values of 4*215 of Rs,7 and 31*258} of /a. 

(1) 4*215 (2) 31*258} 

7 2 

/?r.29*505 £62*5166.., 

^ 

a.8*o8o <f*io-3333... 

V2^ 12 

/.o* 96 <3f.3*9999... 

The reqd. value 29. 8ar, o'gfip. The rcqd. value— £62. loy, 4<f. 

382 . Caae II. To reduce a compound quantity to a decimal 
of a higher denomination. 

Rule. Divide the lowest denomination by the number which 
connects it with the nex^ and to the left of the quotient affix the 
number of this denomination ; and continue the process till the 
required denomination is obtained. 

Ex, /. Express Rs,$, la. 6/. as the decimal of and £3. 
i8r. iii/f. as the decimal of £1. 

(i) i2 )6p, (2) 4) 


1 6)1*5^. 

RS.S09Z7S • 
The reqd. decimal* 


12 )11*25^. 

2o)r8‘9375J. 

'^^•S-°9375- Ty9^ 

The reqd. decimal — £3*94687 5. 

Ex, 2, Reduce 7 fur. 25 po. to the decimal of a mile^ and 144 oz. 
Avoir, to the decimal of i oz, Troy, 

(i) 40 )25 po- (2) 5 ) 2- [8) 6300 grs. 

8)7-625 W ^l3 ) 787 ‘5 

*953125 mi. ' "9 lb. 20 ) 262-5 dw ts. 

7000 13-125 02. Troy. 

The reqd. decimal - ’9S3t 25 mi. 6300 grs. 

The reqd. decimal— 13-125 oz. Troy 


Examples CXV 

1 . Find the values of !— 

(1) £1.5-07125 % Rt,%a‘aii i -oi<? of a rupee ; 30-36 of -75 of £f.io.^ 

(2) -45 of £i ; -16875 of ZS i 2-36875 of £6 j ^£-5675 ; Z °484 5 £’ 7 - 

(3) *340625 of Z* J * 6*5 « I* f ’48J5 of £l J ZS' 6 i 3 S ! *4375 of Zi- 

(4) *375 of a guinea ; 1-025 of a guinea j 763541^ of £t ; -4583 of is. 

(5) '375 of a cwt > ’687$ of a yard ; 13-3375 acres ; -655 of a day. 
1(6) £2.5-7989583; *8716^ a ton ; 2-5384375 days ; 22-25 «f I7half-crs. 
Jjf) *000035511363 mtleY'*ofi4a85 of a cwt. ; 09375 of an acre. 

-00625 of t md. *01 A of 3'S meddores ; 3*23 of acres. 
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2 * Reduce ; — 

(1) 54/f. ; id, ; Ss, iiid , ; i^. ^id, ; £1, 14^. to the decimal of is. 

(2) i2s. 6id.i 15J. gid,; 17s, oj/f.; lid.; £2, 15J. gid, to the dec. of £1. 

(3) 7«- ; 8a. 3/>. ; 13a. 64/. ; A*j. 53. 13a. 8/. to the decimal of i Re. 

(4) i8j. iii/f. to the dec. of a guinea ; 4J guineas to the dec. of £$0. 

(5) Rs,2. 13a. igfi, to the dec. of ^^*.5 ; ^j.35. 14a. 6/. to the dec. 

of Rs,2$ ; Rs,6, 6a, 8/. to the dec. of 8a. 

(6) 12S, 6id. to the decimal of £1, of ;£ioo and of £‘ooi, 

(7) 10 02. 1 1 dwts. 2i4gfs. to the dec. of i ft. Troj^y and of i ft Avoir. 

(8) 9 cwt. I3fts. 4 02. 3‘84drb. to the dec. of sl ion ; 4 cwt. i qr. lo^fts. 

to the dec. of icwt.; i7cwt. 3qrs. I7fts. 87 oz. to the dec. of a ion. 

(9) I2hrs. 55min. 23^^ sec. to the dec. of a day ; 5 dajrs I2hrs. 25min. 

37*92 sec. to the dec. of a week ; i cwt. 3 qrs. 4 fts. to the dec. 
of a ion. 

(10) II yds. ; 3fur. 66yds. and 6yds. 2ft. yjin. each to the dec. of amile. 

(11) *002 of 2*75 to the dec. of Rs,y46 ; 4 mds. 8 sr..i4 ch. to the 

dec. of 14 mds. ; 3 sr. 4 ch. 2 to. ii m. to the dec. of i md, 

(12) 6 fur. 100 yds. 2 ft. 3 in. to the dec. of a* miie ; 3 ro. 31 po. l64yds. 

to the dec. of an acre ; 13 cub. ft. 1323 cub. in. to the dec. of 
a cuk. yard. 


383 . To muiaply or divide a quantity by a decimal^ or to find 
the value of a decimal of a quantity. 

Rule, (i) Express the given quantity, when necessary, as a 
simple quantity, and perform the required operation ; or (2) reduce 
the decimal to a fraction m its lowest terms, and proceed as in 
fractions. (Arts. 302 and 303.) 

Note. When the decimal is recurring and the value is required 
to be exact,^ the second method is advantageous. 

Ex, z. Find the value of *432 of Rs 6, loa. 8/. 

(1) Rs.6. loa. U, X *A^2« 12803^. X *432 

(2) *432 of Rs.6. loa. of Rs.6. xoa. of Rs.6. loo, 

of Rs.^^Rs,2l\^Rs .2. 140. 0*96/. 

Ex. 2. Find the value of 4*234$ of £2. 15^. 

4 ’ 234 $, 0 f £ 2 . l5r.»44vi^of £ 2 . I5r.«4M&of £ 2 . i$s, 
w ^£2. 15J. X4+^2. 

«;{|H-f*I2*Qr.«ai/lI. I2r* XO‘8^ 
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Ex, j. Kind the value of 3*3 of f of i sq. ft. 3 sq. in. 

735 

Value required =*3; of of sq. ft. = 35 X4J x ¥^‘5 x Hisq. ft. 

=a V’ X V’ >7 X sq. ft. = {-B sq. ft. 

= 20^ sq. ft. = 20 sq. ft. 80 sq. in. 

Ex. 4, Find the value of 2 86805 of Re.\. S^. + 'Sj of Rs,2. - 1*8 
of Rs.2. 8^. . 

2-868oE:of 8^;. = 2;SA^iof AV.i. 8tf. = 2HJ of AV.i. %a, 

— Rc.\. 8^f. X2 + AV.¥ xii^ = Aj.3+Ai?.i. 4/1. 10/. 
= Aj.4. 4^z. iq^. 

'83 of AV.2=',1 of Aj. 2 = I of Aj. 2~ = AV.i. lotz. Sp. 

r8 of Rs.2. 8«. = }o of Aj.21=;: x = Af.¥=A*j 4. 8^. 

/, value required -A.y 4. 4^. ic^. + Af.i. loa. 8/. -Aj4. 8«. 

= AV.i. 7<g. (>p . 

m 

Examples CXVI. 

1 . Find the values of : — 

fr) I '85 of A^.i. \oa. Zp. ; 2*375 of Aj.6. io^. %p. ; 775625 of A*j.5o. 
(2; -925 of 6 j. 8^f. ; 7365 of 6 j. M. ; ’59375 of 19J. ; *78125 of J[Jb. 

(3) *00390625 of jCi. I2S. ; *0474609375 of ;£jo. 13J. 4^. ; *07 of £2. los. 

(4) 6*156510416 of Aj.40 ; *001953125 of Aj.400 ; 1*46875 of 3 biifhas. 

(5) *046875 of I md. 8 sr. ; 4*106 of 4 mds. 32 sr. 8 ch. ; *045 of 4 miles. 

( 6 ) 7385 of J3J. 4^f, ; 1*625 of 2 tons 4cwt. ; 27*1 38 of 2 ini. 450 yds. 

(7) *3792 of £3. 18s, lid ; ’0013 of £3. 17s. io\d\ 365 of £1. os. lod 

(8) £3^ 14^. 6Jnr.x 2*46875 ; ^£874. 13^. 4^. x 1*875. 

(9) £^20$, 6s, 8^. ■+•51*2; £s<^ 3* i2s. 6|<f. -*-26*312. 

(lo) Af.47. 1 3«. X 24^5775 ; ^^.149. 5«. x 345*67 Aj.239. 9 ^- 6/. + 13*53. 
(n) *2775 Of I sq. yd. 3ft. 72 in. ; *9765625 of 2tons i8cwt 3qrs. t4!bs. 
(12) 225 days i4hrs. 36 min. -*-87 1846 ; 27 lbs. 13 oz. 15 drs. x*4352. 

2 . Find the values of ; — 

(l) •§ of Rs.2. 6a. 4*8p. ; 3*0(5 of Rs.2. la. ; *3 of Rs.3. 8a. 4p. 

<3) 714285 of lor. 6 dl ; of ;£3. 8s , ; 3*9583 of Rs.8. 

^(3) *348! of £4. i 8 j. 8di 4*&og9 of Aj.i 6 . 13a. 4^.; *00015746 of Aj.8i. 
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(4) *53571428 of 7 cwt. 3qrs I7llbs. ; 13*263798 of 3 mi. 7 fur. 22jpo. 

(5) *2083 of ‘3428571 of 2\ cwt. ; 1*916 of 8.f. ; 3*07 of lu. 3^ J 

3*242 of 7 \ bighas ; 3*<5 of 4qrs. 4 bus. 

(6) *846153 of *081 of A’j.6. 8rt. ; ‘oi x*ioi of Aj.749. 4a, ; ’i x *47 of 

Rs.3601, 2a. ; *4^94 of A’j.5. 2p. 

3. Whal is the value of *234, when the unit is worth £p.o^ and 
the worth of *3 of *3, when the unit is valued at A.y.108 ? 

4 . What IS the value of *583, when the unit is 3 ot 5 dwts. ? 

5. Find the respcc tive values of * 

(1) *45 of A*r.35 + *75 of Rs.2. $a. 4/ +3*245 of Re.i. 10a. 8/. 

(2) 871875 of 5^5. 4;^. + 1*146875 of Aj.3. $a. 4;>. -*0625 of A’j.io. 8^:. 

(3) *375 of a guinea + *i875 of a ciown + *3 of 7s. 6^. -*875 of 2d* 

(4) ■5J'*. + *7 of a crown + ;£• 125 ; ^•6 + *3J25^. + *2 of a guinea. 

(5) 1*125 of Aj.13. 8i*. +44*045 of 7a. 6/. -“*0625 of Rs.3. 12a, 

+ 1*025 of 2a* 6;^. -2*56 of ^.$.5. 7a. Up* 

(6) *175 of 28 mds. + *i95 of r ind. 16 sr.+*i45 of 14 si. + *15 of 8ch. 

(7) *625 of iJ. + * 54 of 8^, 3^f. + *o27of ;^2. ‘J5J. 

(8) *7 of 7s* 6/£-*84of lUs Gd. + yif of £2. los. $d. ^ 

(9) *285714 of ;£3 o+;£ 6*857I42 + *6 of *714285 of ^^*6+1*3 of *42857!^. 

(10) *857142 of 2*0625 tons + *57i428 of 3*375 cwt. + *7i4285 of 

1*25 qrs. + *2857i4 of 10 5 lbs. 


384. To find 'ivhat decimal one compound concrete quantity is 
of any other of the uvne hind* ' 

Rule. Express the fii st quantity as the fraction of the second, 
as in Art. 306, and then reduce this fraction to a decimal. 

J£x. 7. Reduce 3.9. ii\d to the decimal of £j* igs* 4id. 

3s* iijfd.=^47id*, and £1. 19^* 4 id*= 472 W- 
47i^.*^472i//.«^r-x4o=rV; .Mhereqd. decimals 7 . Ans* 

.Ex* 2 * Express I of Rs*3* i2«. + '625 of /?J. 5 *"* 54 Si of 90. 
4p. as the decimal of Rs*ioo. 

I of Rs*3* i2/t.s*s x6cwE.s=22i(fli.«A^.i. 6 a* 6 p* 

*625 of Rs*^^Hs*y\2l^Rs*3* 2a* • 

*545 of Rs* 4 * 9 a* 4A=*JS 734«-*tt xA|Ca.w4oa.«ii?M, ^ 
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/, the first quantity— ^^,1. 6 a. dp. + J^s.^. 2a.-i?j.2. 8 a. 
ssj^s.2. oa. op.^Rs.2ij. 

the tcqd decimal— 2^^ 4- loo— *0203125. Am. 


Examples CXVIl. 

1 . In the following Examples, reduce the 6rst of the two given 
quantities to the decimal of the second 

(1) Rs.ii. 2a. 2p. ; Rs.\^8. 2a. 8p, (2) Rs.12. oa. 6p. ; Rs.2S. la. 

(3) Re.i. tta. ; Rs.2. 8a. (4) Rs.2. i^a. jcp. ; Rs.so. 

(5) ss. ; tss. 4d. (6) 13^. 6J/f. ; 15J. 6d. 

(7) £l- 6^- ; £1. lof. (8) 3i guineas ; £2. 15J. s\d. 

(9) ; is. loid. (10) IS. 8-1942^.; 15^. <)d. 

(ll) i of los. ; 13^. 4d (12) } of 2s. 6/f ; S of i J guineas. 

(13) 3*45 of lOf. 6d. ; half-a-crown. (14) 'O527of £1. ys. 6d; 13s. 4//. 

(15) 3hrs. 26 min. 37 sec. ; 13 days 20 hrs. 23 min. 

(16) I cwt. 2 qrs. si lbs. ; i ton 4 cwt. i qr. 24 lbs. 

(17} 10 lbs. ii oz. 12 dwt&. 7 grs. ; 9 lbs. 8oz. Avoir. 

(t8) 5 ac. 3 ro. 15 po. ; i ac. 2 ro. 32 po. 

(19) si of £4. tss. 4d. ; *27 of i6s. sd. (20) 2 sr. 4 ch. ; 1 md. 8sr. 
(3i) 2}} of £2. 6s. Sid. ; j£i8. 17s. wid. 

(22) ‘‘loi of 1 lb. 5 oz, ; ^ of I qr. 22 Jbs. 8 oz. 

(33) ibi. Ilk. 8ch. ; 16k. 14 ch. 

(24} I md. 3 sr. 8 t ch. ; i md. 16 sr. 


2 . Express 32. S'^fsxsd. as the decimal of a dollar of 4^. lid. 

3 . Express ;f5'456 as the decimal of a rupee of i j. tod. 

1 Express *375 of a guinea+Tz of a crown+’3of ys. 6^-t 
of 2d. as the decimal of i6s. 

ft. FiOd ^he value of j^‘o375 + *62 sj^. + 7$^ + 3 ^- Z'Sd. and reduce 
the result to the decimal of 7s. 6d. 

(. Find the value of *i 4 ^ of xoo*+'259 of i?^.i 3 . 8a. 
4**02 of aud reduce the result to the decimal of Rs.3q. 


{ ^ I 

7 . Vift4 the value of |of -^of £i. i8#.+l of ’375 of xSJr.+^ 
‘A 9 ot it. id. and expreia the result as the decimal of £s. 

, & Expipesa ISA of 7s. of i6r. 6dl as 

mt Bwaiiia UMi. tuti aa the didaaal of /»ooo. ' 
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10 . What decimal of a crown is the difference between 6} half* 
guineas and £3"S^S ? 

11 . Express the difference between *378 of 13J. lold* and *3)^ 
of 16s. 6d. as the decimal of •42^^ of £1. 17s. 6d. 

12 . Express ;£*9+27 j.+ 3‘6^. as the decimal of 
+ (6 — *6)j. + (8 — ‘S)d, 


XVI. APPROXIMATION. 


385 . It has already been shewn in Art. 351, that* in converting 
a vulgar fraction to a decimal, where the division does not terminate 
(which IS often denoted by dots (...) placed at the end of the quotient, 
an approximation to its true value can always be found to any 
degree of accuracy). Thus ‘2941 1764... If we wish to approxinuih 
to the result by terminating the operation at the 5th place, we write 

‘29412, but if at the fourth place, we write -rV8B:‘294i, and so eil* 
From this it is evident that we increase the last figure retained by i, 
if the succeeding figure be 5, 01 greater than 5. 

386. The leason for the above is obvious from the following 
considerations. If we take *29412 to represent *29411764..,, instead of 
*29411, It is clear that *29412 is greater, and. 29411 less than the truo 
value of the decimal ; but *29412 is greater than the true value by 
•00000236..., and *29411 IS less than the true value by *00000764... 

Now *000002 36... is less than 00000764... 

Therefore *29412 is nearer the true value than *29411. 

387. Contracted Addition and Subtraction Th^ 
methods have already been explained m Art. 369. 

388 Contracted Multiplioation. In multiplying one long 
decimal by aiSolflfierV'“*ins g^hcmliy required to get the product 
approximately correct, (*. e.) as far as a certain decimal place, Tlie 
following Rule enables us to shorten the work. 


p Rule. Mark off in the decimal part of the multiplicand as many 
figures as in one more than the number of decimal places we are w 
quired to retain in the product ; under the last of these maerked 
ngures place the units’ figure of the multiplier, writing the figures ^|j| 
a reverse order. Omit decimal points of both the multiplicand 
the multiplier and add O’s (if necessary) in the mulibiplicaiiQi SO 
that every figure of the multiplier shall have a figure above It ^ IMaffil 
the multiplication with the right-hand figure of the moldpliev 
multiply m succession by eacm of the others, in eadi cm oegifiatiilg 
the multiplication from the figure above the one we are 
by, but carrying to it the nearest tm from its product wim 
figure on the right Place the units’ figure of all fhese 
in the saiOO vettical line ; Add as usual? and timk off 
•number of 4«dinia in tfns IW IhMlk h 
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2 Tote. In carrying the nearest hn^ if the product is a number 
from 14 carry 1 ; from 15 to 24 carry 2 ; from 25 to 34 carry 3 ; 
35 'to 44 carry 4 ; and so on. If the product is 4 01 less than 
‘jpct it. (Art. 385.) 

£x. I, Multiply 459*63524 by 
*00040635 by 241*6358, retaining 6 



retailing 4 J^aces of decimals. 


2^4637, 

places ; 


retaining 
and *453 


3 

by 


places ; 
01694, 


(*) 


4596354,4 
73§452 
91927048 
2298 I76i 

1838541 

275781 

13789 

3117 

< fV704-0138 


(2) 


4063,50 

8536142 

812700 

162540 

4064 

2438 

122 

20 

3 

•0981887 


( 3 ) 


453 o»o 

496100 

45T 

272 

41 

2 

'007(4 


for *01694 may be written 
as 0*01694. 

Ex. 2. Multiply 3*2567834 by 4*2089542, retaining 7 places, and 
1*84357 by *078 retaining 6 places of decimals. 


(2) 18235723,57 
7 58758700 
1276500 
145886 
9118 
1276 
146 
9 

I 


( i ) 325678340 

24598024 
13027133^ 

65135668 
2605426 
293109 
16284 

1303 

—-AS 

i37076S2i< I *143293 

' 880 * Oontraoted Division. In dividing one decimal by 
mother where the quotient is required to be approximately correct only 
^ a certain number of decimal places, we use the following Rule : — 
tho divisor a whole number ; and determine 
oTTO^y inspection or by taking one step in the ordinary 
highest number of integral ngures in the quotient, and 
hen the wlMe number of figures in the auotien): ; from the left of 
off this number of figures, ana one more for approxi- 
L strike out the rest. Proceed one step with this new 
^ multiplying i<» first figure by the quotient figure, carry 
r/ from its ph^duct with the next figure on the right 
' mmging down a figure to the remainder, strike off another 
from the divisor, ana proceed as before^ until no figure is left 
s - * 

Fftohilmherof the number 

in % unttt the number 
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of figures still to be found m the quotient 1$ one less than the numbei 
of figures m the di\ibor, and then apply the Rule 

Ex, I, Divide 2508*928065051 by 92*410357 appioximately cor- 
rect to 4 places of decimals. 

9,2,4,i,o,3>f()25o8928o65*o5i(27i^ 
j 848207 “ 

660721 I Making the divisoi a \\hole num- 

646872 1 bei, Vue find by inspection that there 

will be 2 figures in the integral part 
of the quotient ; and 4 places of 
decimals are to be retafhed. Hence 
I 6 figures aie retained m the divisor 
and 1 more toi approximation^ so 
I that the divisor is 924103*5 In the 
! next stage the dnisor is 92410,3; 
3 being letamed for approximation 
and so on 


13849 

9241 

4608 

3696 

912 

832 

80 

74 


Ex 2 Divide *257917 by 203458 approximately correct to 7 
places of decimals 
2.0.3.4, 5.^)2 57917o (’I267667 

303458 

Here, by inspection, we find that the 
I quotient vill contain ho integral part ; 

I and as 7 places of decimals are to be 
I retained, the divisor must consist of ft 
figuies, with 1 for approximation. But as 
there are onl> 8 figures in the diviso^ 
pioceedm the usual way of division for 8 
figures in the quotient, when the dumber of 
fi^jdics still, to be obtained will be one less 
than the numbei of figuies in the divisoi. 
Then apply th6 Rule 


544590 

406916 

137674 

122075 

15599 

1424 2 

1357 

1220 

i 3~7 

122 


15 

14 


1. 


Ex. 3. Divide *549532676 by 931*2167, retaining 7 places bf , 
decimals. ^ ^ 

9,3,i,2,Os49S'32676('ooog20£ ^ 

46564 3y inspection, we determine that there will 
8392 S ciphers after the decimal point in the qdolhWt ; 
838 « henec only (7t3) o** * %ures are requi^ hi the 
tt quotient Therefore we retain 6 figuies in the 
9 divisor, one for approximation. 
aM. iSnWleft The value of a IS frequently , 



Ex. t. find the value, correct to 7 place* of decimals, of 


iii+ 

■= I 


= ixj 


I 
I 

V2 
1 

1.23“ 

Ix-JL- 

1.2 34 * 1.2.3 

I , 1 

I.». 3 - 4 s“'‘’‘i- 2-3 4 


= 1* 


*5 

•166666667 

•041666667 


I. 2 . 3 . 4 -S 6 

I 

1.2.3.4.S.6.7 

1 

1^2.3.4.5.678 

1 


'ix 


1.2.34.5 


1.2.34.5.6.7.8.9 

I 

i.2.3,4.S.6.7.8 9.10 

l 

i.2.34.5'6.7-8.9-io.ii 


'ix -5 

=»i X *166666667 
:iX 041666667 * ‘008333333 
X -008333333 = -0013888 !89 
=4 X *001388889 =» *0001984 
bJ X *000198412 =* *0000248 
=4 X *000024801 « *0000027156 
=tV X 000002756s* *0000002 76 
= tV X *000000276= * *0000000 ^ 


1*7182818 


12 


01 


26 


The ne)ct and the following terms need not be considered, as 
thejr will alt give 0*8 only up to the 7th decimal place. 

£x* 9 , Find the value, correct to 5 places of decimals, of 

Let i jme^CM'larn ^ the given series. ^ 

C Then 4- A +(A)* +(tV)* +(*)* + 

+ A+(*)* +(tV)* +(A)* + 

HtMMlIw get 

Ex. jOt^'bd th* ^sjlllA, c«rrect to 5 d«|St||a pl»o«e, of 





APPROXIMATION, 


2 t^ 


Let s denote the sum of the senes, 




3’-5 
2 




"M* 

By subtraction, we have 


— + — + -^+&c 
3 ^* 5 * 3 '* 5 '^ 3 ** 5 ’^^ 


{- 3 ?) 


74 

s or 'y* 

7 $ 


^SX -L,, 
75 3 - 5 ‘ 


-+ - + 

3 5 3 '-S’ 3 ‘.S 

3 ^ 5 * 3 ’-S' 


7 + 


3 *-S 
I 


:+&C. 


+ 3l^+lkc. 


Again, by subtraction, we get 

74 / I \ I 74 74 I 

-l=— , or~JX— . 

75 V 3-5 V 3-5 75 75 I 5 


• • S- 


75x75 _ 375 




74x74x15 

391 Abbreviated method of dividing a number by 9 , 
, 99 , 999 , &c. 

Rule. Point off in the dividend as many decimal places (count* 
ing from the right) as there are in the divisor ; then again twice 
as many decimal places, next three tunes as many, and so on. Then 
add these several numbers as in Addition of Decimals. The integral 
part will give the quotient and the recun mg part the remainder. 

jSjt. Divide 578921 by 99 by the abbreviated method. 


5789*21 
57 8921 
*578921 
•00578921 
•0000578921, &c. 
5847*6’86868 io 2 i 


57892 1 - 99 = 5 7892 1 X tV = 57892 1 X -of 
= 578921 X {^+ 

= ToV~+ YriViyV +TViiVinAy+dcc* 

= 5789-21 + 57*8921 +-578921 +*00578921 
= 5847 6868... +&C. 


Hence the quotient is 5847 and remainder 68, 


Examples CXVIIL 

1 . Multiply (by the contracted method) • — 

<i) *43429448 by *6931472 retaining 7 places of deciauda 

(2) 459‘63Sa4 by aS'4^37 

(3) 583*26784 by *oo 9$5 • •••• 

{4) w>8i 27 by 483'37 i6 6><.. 

(5) 367o’2S7i Iqr ia‘6lis8 Sr 

<6) '8^58^!!^ I-9ff86t23 f X.Ltr 

19 ' 
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(7) 52*687640812 by 187032 [6231 retaining 6 places of decimals 

(8) 1*050625 by itself 

(9) 27-543^ by 8-347 

(10) •oi234§ by 49 3<5 

2 . Divide (by the ( on traded method ) 

(0 3789'43^> by 265 5984 retaining 

(2) 742*876315 by 4967*358 

(3) 185*37612 by *08764032. . .. 

(4) 154*362504 by *000541398 . 

(5) 10926954 by *3547808034 .... 

(6) 2 by 15*314865 

( 7 ) I by 3*1415926535 

(8) 2*34721 by 3*27924 7 

(9) 176*80432 by 25*123456 3 

(10) 66*02637 by 248*722 5 

3. Find the respective values of : — 

I 


4 

•5 

5 

2 places of decimals. 

4 

4 

7 

3 

5 

6 


(1) 

(2) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 
(9) 

(10) 


to infinity. 


-+- + -* + — +&C. 

7^ 7’ 7’ 


1_ 

’1-3' 

I 

-X 

3 


to 


1 

5' 

16 X I 

-+ i 

4 ^ 4 * 

Sx(i 


+ i + T75 + &C. . 


. . . .to 

I I 

■ I.j.'s'*' 1.3 5.7 

+ &c...to infinity to 7 places of decimals 

I . I I . I 

-b - X rt -f r 

X -;+&C. . 


5* 5 5' 7 

5' 



J 34:5 

X * +&c. > to 6 

10 ^ 1.2 

io‘ 1 . 2.3 

10 “ J 


I 1 I 

X &c. } — i to 6 

3 s’ 5 

5^ 7 5‘ 

J 239 

4* ^ 4 * ^4’ 

■1+&C. 


I I 

1 x 3 

1 x 3 x 5 

SO 2X(SO)» 

fix (so)* 

24X(5o)* 

IX 3 XSX 
120 X (so) 

y-&C. to 

inf.| to s places of decimals 

. »+±+.i+ 
? 5’ s’ 

4 
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4 . Divide (by the abbreviated method) :~ 

(1) 2916438 and 75061382 separately by 9. 

(2) 51647901 and 7204561 separately by 99. 

(3) 7204561 and 580844 separately by 999. 

(4) 591608 and 7391684 separately by 9999. 

(5) 236916 by 9999 and 720532876 by 99999. 

Examples worked out 


Ex. I. A man owns -j*}; of a house, and sells *1351 bf his share ; 
what ft action of the house does he still own ? 

He sells * 135 ^ = of of 

he has left (t — iVr^ of Th = TTT of i'*rf = TT* Ans. 


Ex. 2. A vessel’s cargo, i of ^\hich is worth j£ 6666 ‘( 5 , gets 
damaged, and the ownei in »onsequence sells 

I *05 

the originjil value of the whole cargo. What is the value of the 
remainder at the same rate and what the loss on the whole cargo? 

^ The whole cargo is worth ] of ;^6666 6=*;^9999'9=;^iocx)o. 

He sells ’^3333 >•+ l 8749 _ _ 875 „ 875 _ 5 


ro5 


ro5 105 1050 6* 


he has remaining (i-?) or 

Now since i of the ( argo sells for J of ;{;icxxx>=;^5ooo ; 
/, i of the caigo must sell for \ of £^000= ;^iooo. 


Hence loss = ;£(icxxx:)- 5000- 1000) = ^4000. 


Ex. j. A woman had a certain number of eggs ; she sold *25 of 
the number and 3 moie to one person, *375 of the remainder to a 
second, and of what still lemained to a third, when she had only 
15 left. How many had she at first ^ 

After selling *6 or of the second remainder, she had (i-J) 01 
i of the eggs left. Therefore \ of the second remainder=asi5 ; the 
second remainder = 15 x 3 = 45 

Again, *375 or ^ of the first remainder being sold, i remained ; 
i of the first remainder =45 ; /, the first remainder =45 x 5=72, 

Next, after selling *25 or of what she now had and 3 more, 
she had 72 left ; /, i of the number* 72 + 3 = 75 - 

/, the whole number of eggs *75 i(x>. 


Ex. 4. A owns ’583 of an estate and*.ff the rest If f of 
share is Rs.^qgo less than A% what is the worth of the whole estate ? * 
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Since A’s share— J8S or of the estate ; 

/, B's share— (i -tt) or xV of the estate. 

/, X of .^’s share=(? nr i of the estate ; and the difference 
of their shares = (x\ - i) or 4 of the estate. 

Therefoie i of the estate = 5000 : 

/, the whole estate = Bs. 5000 x 3 = B s. 1 5000. 

Miscellaneous Examples IV. 

1 . Find the sum, difference, product and two quotients of 30*33 
and *0337 ; and find the sum of all the results. 

2. Reduce (jir of 2 45 — TOf» of *02) looo to a decimal. 

3 . Find the sum of 3 *io 24 -*ooo 7 i + 5‘876+i‘2 + ’3i907+o27 + 
3 1 0*68 + -0000743 + 38 *69 1 + ‘ 1 04 1 45 7. 

4 . Which is the greater, -39 of a guinea, or *4099 of ? 

5 . Divide the sum of 8*25 and 4*125 hy their difference. 

6. Divide the product of 1*075 and -oioi by *43. 

7 . Divide the difference between 3*1047 and *0731 by the sum 
of 1-27 and 11*384. 

8 . If *3 of an estate is sold for /\*r 4504, find the value of *48 of* 
it at the same rate. 

9 . A man, who possesses *27 of a ship, sells *41^ of his share 
for Aj.32400 ; what is the ship worth ? 

10 . In a school of 200 children there aie 4 classes, of which 
the first contains *24, the second *36, and the third *18 of the whole ; 
of how many does the fourth class consist ? 

11 . If of the number of apples in a basket exceeds '6 of the 
number by 57*4 ; find the number of apples. 

12. Divide 8*064 by *846+ V of *2916. 

13 . Divide of 1*56 by of 25*92. 

1 3 ^4 4 

14 . A butcher bought an equal number of calves and sheep 
for £26$ ; foi* calves he gave /3*75 a head, and for the sheep 
j^ 2'875 a head ; how many did he buy of each kind? 

15. A gentleman having given *£ of the money in his purse 
for ahorac, and *375 of the remainder fora sheep, had ;£r6875 still 
left ; what sum had he at first ? 

16 . Divide between . 4 , B and C, so that *75 of C's share 

«fiall»*5 of of jS’s. 

c * 

17 . A coal dealer bought 198 mds, of coal for ^J. 32 *S 875 » 
^hich he sold lootndf. <br ^^.*2375 a maund. At -^what price per 

w. must he sell the remainder so as to gain i?j.2*i875 bargain ? 
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18 . A had /i^j.2568. iTrt. 4^., which was /?J43 1*88541^ less than 
*6 of *7 of 2*5 times B\ money. How much money had B ? 

19 . How many oranj^cs at ^*084375 a dozen ought to be given 
foi 378 eggs at *062 5 j. each ? 

20 . What number must be subtracted from the product of 
9*27 and 8*0003 to give the sum of 19, 27*9652, *003, 5*0267 and 17*09 ? 

21 . A has shaies in an estate to the amount of *25 of it and 
of *36 of It. B has shaies 111 the same estate to the amount of *2572 
of It ; find the difference in value between the properties of A and 
Z)*, wlicn *36 of the estate is worth AV. 50000. 


22 . Divide 9*614 by *0000019 ‘^nd yj by *0003 jind multiply the 
sum of the quotients by *0005. 


23 . 


Expiess the \alue of -r- + — ) of a rupee 

« 3 ‘. \ , . 4 / 


decimals of £1^ when the value of the rupee is u. 5J/A 

24 . Simplify *0576 X I *97 + ‘'42857-2} + 0454864. 

25 . Dnide 1001 by 390625, *1001 by *000390625 and lo'oi 
by 390*625. Multiply I’i8 by *538461. 

26 . Find the value (to thiee pl.ices of decimals) of 


^ 1x2'“ 1x2x3^ ' iX2X3X4^^' ^ 


27 . Simplify , - 


3*3 


- of 


9‘7 

6*062 5 2*42 I 09^' £10. 1 3J. 4rf: ' 

28 . Subtract *03 from *63 and divide the result by '162. 

29. Find the value of *016 of Aj.260. 2a, 6;^. + *351 of 
14a. 4- 1 *06033 of /?J.7. 14/7. 3^. 


;-^S^(7-25+275)X24J-^^- 


Rs.i^. 


30 . Find how much more than ^^2416^ ^ 

Aj.52. la. \p. I need to pay a bill of Aj.2I. 4«. 

31 . A person owns of an estate, and sells *357i42S of hi& 
share ; what part of the whole estate has he still left ? 

32 . A and B can do a piece of work in 15*75 days, and C 
can do It in i8’6 (Jays, and A and C in i 6*5 days. In what time would 
A^ B and C singly perforin the whole work ? 

33. There is a number which, when ^nultiplied by 4*255 and 

divided by ’<x>l6, gives 851 ; find the number. « 
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34. Shew that, whether the value of 3i+4?- 5 t+ ii + io 
be found by vulgar fractions or by decimals, the results coincide. 

f 35. The owner of ‘375 of a mine sold of his share for 
i?j.252oo ; find the value of *875 of the mine. 

36. A cistern of water lost ‘12 of Us rontonts by leakage, then 
26 gals, were drawn off, and it was then 75 full ; how many gals. 
^ it contain at first ? 

f 37. In a cricket match, one side of 11 men made a certain 
number of runs, one player obtained *25 of the number, each of three 
others ‘i, each of two others *0625, ^ud the rest 39 amongst them \ 
find the whole number of runs. 

38. Reduce to their simplest forms ; — 

( — + - ^ • ('2) 70 (3) "T “ * • 

\2I 27/ w ^ ‘ JO 

y 39. Kive bells which toll at intervals of 1*2, i’ 5 , 175, i'8, 2*1 
’^seconds respectively, begin tolling simultaneously ; how long after 
will they all toll simultaneously again ? 

40. Reduce 24. i6.f. A^d. and j£i67. ror. 6}^. to decimals 
of the same denomination, so as to find how often the former is 
contained in the latter. ‘ 


* TIT t % of 2 2 § 


41. 


•09318 

Find the value -rV of 2*5 days. 


. 42. A woman has a certain number of eggs ; she sells *3 of the 

number and one more to one person, '3 of the remainder to a second 
person, and *5 of the remainder to a third person ; after these sales 
she has 15 eggs left. How many had she at fir»t ? 

n/ 43. A clerk copied *55 of /^s,3o instead of 5*5 of A*s.3o ; what 
was the amount of the error ? 


44. From a rod 2*078 miles long, portions are cut off each 
equal to *0037 of an inch, how many such portions can be cut off and 
what will be the remainder ? 

45. Express the sum of *571428 of a vis, -J of of of a 

3b 

maund and tutitV of a cwt. as the decimal of 1 ton. (a vis = 3 lbs. 
2 oz. ; one maund=82ylbs. Avon.) 

46. The difference in the values of the two shares into which 
a certain property is divided is /?j, 48*575, and one share is *51 of 
the whole. Find the value of the property and of each share. 

47. A has an incom.e=(*6 of *83 + 3*5) of j 9 *s income. If A 
after spending ^j.645 per annum, find that he has exceeded his 
income by '075 of it, find income. 

1 . *8* A can reap ^ of a field in 2*<5 days and B can reap *6 of 
• It in 4*5 days ; A and B work together till they have reaped *75 



MISCELLANEOUS EXAMPLES. 


295 


the field. A then leaves, and /? completes the work. If A earn 
/^s.2, 8a, a day, what ought the reaping of the field to cost ? 

49 . Out of a bag of silver, I take y^s.25 more than *5 of the 
whole sum which it contained ; then A’j.15 more than *2 of what then 
remained ; and then ^j.io more than *25 of what then remained ; 
after this remained. What did the bag contain at first ? 

60 . A has shares in an estate to the amount of ’15 -^*36 of it, 
B has shares in the same estate to the amount of *472 of it ; find the 
difference in value between the properties of A and when *05^ of 
the estate is worth £373*3- 


CHAPTER VII. 

Rules of Practice and Invoices. 

392 . We shall here shew how the primitive fractions, as defined 
in Art. 228, may be applied to the prmtical calculation of prices, 
when the price of a unit of any denomination is supposed to be given ; 
and the tediousness of the enuttLiations of the rules at length, will 

wbe a sufficient excuse for the mere indications of the processes to be 
employed, by means of examples 

393. An aliquot part of a number is such that we may 
make up the number by taking the part a certain integral number 
of times. Its relation with the whole can therefore be expressed by 
a fraction which has unity for its numerator and an integer for its 
denominator. 

Thus, la, 4/^., being of is an aliquot part of a rupee ; 
loj., being T of ;Ji, is an aliquot part of a pound. 

Table of Aliquot Parts. 

Uf a Rupee. 

%a, = \Re, 

5«. 4A * 

4 ^. — \Re, 

2a, 8p. = IRe. 

2a, * iRe. 

4p, ^^^Re. 

la, ss^^Re, 


Or A £. 


lOS, 

6 s. 8 d, 

5 J. 

4S, 

2S, 6 d, 
2S, 

IS, 8 d, 
IS, 4d, 
IS, 3 d. 
IS, 


OF A Maund 


20 sr. 

10 sr. 

8 sr. 

5 sr. 

4sr. 

2 sr. 8 ch. 
2 sr. 

1 sr. 4 ch. 
I sr. 


= i md. 
= i md. 
= i md. 
= imd. 
= md. 
*tV nid. 

ind. 
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OF AN Anna. 

« ia. 


Of a Shilling. 


Of a Ton. 


lo cwt. ♦= T ton. 

5 cwt. = I ton. 

4 cwt. = \ ton. 

2 cwt. 2 qr. = i ton. 

2 cwt. =T<T ton. 

T cwt. iqr. =Ta ton. 

1 cwt. = f<y ton. j 

Of a Bigha. 

lo kathas = t big* 

5 k. = I big. 

4 k. = ibig. 

2 k. 8 ch. = i big. 

2 k. -TIT big. 

1 k. 4 ch. =tV big. 

t k. =tV big . 

Of an Acre. 

2 ro. = T ac. 

I ro. == J ac. 

20 po. = 
i6 po. _= tV ac._^ 

Or A Week. 

3l da. =iwk. 


2 qrs. 
I qr. 

i6 iW 


Of a Cwt. 

irs. =7 cwt. 

ir. =icwt. 

t)S. = f cwt. 

fKc. = 1 pwt. 


OF 

A Katha. 

8 ch. 

= ik. 

4 ch. 

= ik. 

2 ch. 

= -a k. 

I ch. 

— Tb k. 


Or A Rood 


= iac. 
= J ac. 
= i ac. 


* i ro. 
= ^ ro. 
« i ro. 
= rV ro. 
— t’o ro. 


'1 

1 Ok a Month. j 

I wk. 

= J mo. 

2 wk. 

= J mo. 

15 da. 

mo. 

10 da. 

=: \ mo. 


Of 1 

t Seer. 

ch. 


== isr. 

ch. 


= isr. 

ch. 


= i sr. 

ch. 


=t'.i sr. 

Of a 

Quarter. 

,1b. 


= iqr- 

It). 


= Iqi". 

^lb 


<= Iqr* 

lib. 8 

07 . 

. = i qr. 

lib. 


qr. 

I lb. 12 

0/. 

=iV qr- 

r ib. 


“A qt- 

Of a 

lb. 

Avoir. 

8 0/. 


= iib. 

4 0/.. 


= iHi 

2 0/. 


= ill*. 

I 0/ 


— Tfl ft). 

< 

0 

Oz Avoir. , 

8 dr. 


« ^ OZ. 

4 dr. 


= i OZ. 

2 dr. 


= ^oz. 

I dr. 


= t'< oj- 

Oi 

' A 

Mile. 

4 fur. 


= i mi. 

2 fur 


= j mi. 

I fur. 



ssi mi. 


Of a Furlong. 


no yd. 
55 yd- 


5=J fur. 


304 Practice is a short method of finding the value of any 

questions in Compound Multiplication, 

895. Practice may be either Simple or Compound. 

- T. ic when the value of one unit of a certain 

,(l«iominttion^ is given, and the value of a number of these units is 
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required ; but in Compound Practice^ the given quantity is not wholly 
expressed in the same denomination as the unit whose value is given. ** 

Thus, to find the value of 350 articles at iSa. 8^. each is Simple 
Practice ; and to find the ^alue of 14 mds. 15 si. 7 ch. at Rs.z, ^a. 8/. 
per maund is Compound Practice. 

I. SIMPLE PRACTICE. 

396 . The Rule for Simple Practice will be best understood by 
the following Examples. 

Ex. I Find the value of 1298 things at Rs 8. 14a. (p. each. 

If the cost of a thing be AV.f ; then the total cost is A?j.1298- 
Rs a p. 

8«.= i of AV.i. 1298 o o=priceO» Rc.\ each. 

8 

10384 o 0= price A*j8 

4a. = \ of Sa. 649 o o=pricc (f' 8^ 

2a = j of 4a. 324 8 0“piice Of 4a 

= J of 2a. 162 *1 0= price Ot 2a 

40 9 o -= price (ip 

A V 1 1 5()0 5 o = pi ice R^S. 14a. 6p. each. 

Note 1 . It is geneially most convenient, when possible, to use 
the aliquot part of the denomination next superior to the highest 
denomination of the price pioposed 

Here, Rs.^ 14^. bp. is less than A^^9 by la. bp. Hence the 
calculation may be shoitened thus . 

ia. = Vi; of AV.i 1298 oa op. —price at AV. I ejich. 

9 

Aj,ii682 o o =piice at Aj. 9 each. 

bp. of I a. Rs.Si 2a. —price at i <7. 

Rs.40. ^a. = price at bp 

I3I II o =piice at la:. bp 

= price at Rs.Z. 14a. 6^. 

Ex. 2. Find the cost of 345 things at ;£3. loi^, each. 
ioj. = J of £^i. 


loj. 

2 s. bd.=^ of 5^. 

of 2S. 6d. 

i\d.=\ of yl. 
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Otfierwise thus -As 17.9. 10 is the difference between £4 
And 2S. i^dy we can simplify the process thus : 

£. s if A. s, d. 

26. = -!?^ of 345 o o 345 o 0= cost (<»';£ I each. 

ijd = 'iT of 2s. 24 10 o _4 

2 3 1380 o o=cost0^^;^4 each. 

£3(> 13 It _3^_ I3_ <?i) 2S. lid, 

£1343 iol =cost(^^^ £3^7^-^o\d. 

Note 2. Sometimes by introdiuing a aliquot part, 

we can easily find the required aliquot part ; thus, taking the preced 
ing example, we have 

£. s, d. 

2T. = T'iT of ;£i 345 _ o_ o=tost at each. 

0//.= 4 of 34 10 o=costat2.9 

li//.* iof6d. ^ ^ 

2 _3 _ I i = cost jit I 

36 13 l|=rCOSt at 2J. ... 

Ex. j. Find the value of 456- inds at NsS ^a. 10/ per maund. 
Since AV.J = lodf , the cost of 456^ mcls. al /\e.j is /?j. 456. lo^i. ; 
we therefore proceed as before, thus : - 
Jts. a p 

4«. = 4 of AV.i 456 fo o =\alue («' Ac.i each. 

_ 8 

3653 o o =valiic 8 

la.^i of 4a. 1 14 2 6 = value 

6^. = ^ of la. 28 8 7{=\alueaf la 

3/- — joffi/. 14 4 3J = v.ilue (« 6;^ 

i/=?of 3p, 7 2 i^=\alue («> 3/^ 

2 6 value \p 

^J.3819 7 7j-= value (fi> A’t.8 $a. lop. each. 


% 


Ex. 4. Find the cost of 2864 , ( wt at qy \o};d. pei cwt. 

Since £i would introduce a fraction of a farthing, it will be 
better to find separately the cost of 2864 cwt. and of f of a cwt. and 
then add. 



£, s. 

d. 


s. 

d 

sj.= i of /i. 

2864 0 

0 

=cost(?'^;£i each. 

9 

lOi 

4J.= iofZi. 

716 0 

0 

= cost (w' 5J 


3 

iod= i of Ss. 

572 16 

0 

—cost 4s. 

7)29 

si 

^d. = of jls, 

io£6d 

119 6 

8 19 

8 

0 

=cost («> lod 

= cost ((i> id, 

' 4 

2H 


£1417 1 8 = cost ^ qj. 10 J//. each. 

«=cost of T of a cwt. 

«cost @ qj, loid per cwt. 
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Ex. 5, Find the price 

of 

2108 cwt. of sugar at j^i. 6 j. 2id. each 


£. 

s 

d. 

4#. = of 

2108 

0 

0 = price at £^\ each. 

2S. = T of 4s. 

42 r 

12 

0 = price at 4s 

2d. = 1 r of 2S 

210 

16 

0 = price at 2s 

}d.= i of 2d. 

17 

II 

4 —price at 2^. 

id = .j of \d. 

2 

3 

II = price at J//. 

• 

I 

I 

11 J = pnce at 


5 

i|=priceat/i 6 j. 2|[^. each. 


Examples CXIX. 


Find by Practice the values of the following articles 


1 . 

3467 at 2a. tp. 

2 . 

659 at 13a. 2p. 

3 . 

1448 at ioa. Sp. 

4 . 

1281 at 5a. 4p. 

5 . 

2370 at 13^^. 4p. 

6. 

659 IS. 7 l(f. 

7 . 

1250 at 2S. 3id. 

8 

328 at Ss. Sid. 

9 . 

7351 at 14J. ejid 

10. 

2345 at Rs. 2. 14a. 8/. 

li. 

1600 at Es. 2. 6p. 

12. 

140321 at 13a. nip* 

13. 

632 at A’j. 14. 6p. 

14. 

7777 at T 7 J %\d. 

15. 

1298 at 17s. gjd. 

16. 

537 at ^i. 7S. 2id. 

17. 

2937 at £2. xis. loid. 

la 

1684 at £8. 5J. lid. 

19. 

412 at £S' ^4^- 

20. 

6439 at .^J.16. 15a. 7jp. 

21. 

295 at Es.s. iia. y^p. 

2a 

3655 at £g. i6s. loid. 

23. 

3546 at £s. 15-r. 7?^ 

24. 

^5437 at Rs.4. 13a. 2/. 

25. 

I449t SLi Rs.ii. to. 6p. 

26. 

237t at 13a. 8p. 

27. 

1128^ at /iV.2. i$a. up. 

2a 

7432 1 at Rs.b. 12a. 4p. 

29. 

6147J at 17s. (iid. 

30. 

2763 J at 13J. 6id. 

31. 

2i7i at £2. 17s. 7\d. 

32. 

769*^ Rs.i6. 4a. 

33. 

6744 at £z. igs. 6id 

34. 

22*6 at 5a. ip. 

35. 

169*875 at £2. 17s. loid. 

36. 

359-3125 at £1. 6s. 2d. 

37. 

3764*6 at Rs.27. 4a. lop. 

38. 

178*6 at Rs.^. 5a. 2p. 

39. 

821*5 at jRs.6. i$a. 2p. 

40. 

861 at Rs . s . 7a. sip - 

il. 

45656 at 6a. 2\p. 

4a 

2841 at 5J. 

43, 

2731 at 8j. gid 

44. 

567384 at 50. loip. 

45. 

30000 at Rs.4. 2a. 4^. 

4a 

5109,®, ax £4. i6r. 4id. 
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IL COMPOUND PRACTICE. 

397 The RULE for Compoand Practice will be easily she>\n 
by the following Examples. 

Ex, /. Find the value of Binds. 6sr. i2ch. at Es.$. 6a. per md. 

5 sr. of f md. 


I sr. of 5 sr. 
8 ch. = i of I sr 
4 ch. J of 8 ch. 


Ex. 2. What is the 
per rwt. ? 

2 qrs. J of I cwt. 

14 lhs.«=| of 2 qrs. 

2 ibs .=4 of 14 ^hs. 



Rs. 

a. 



s 

6 

8 =s value of i md. 




8 


43 

5 

4 = value of 8 mds. 



10 

10 = value of 5 sr. 



2 

2 •= value of I sr. 



I 

I = value of 8 ch. 




6 value of 4 ch. 

/vv.44 

’T 

1 1 J value of 8 mds. 6 sr. 12 ch 

the price of 3 cwt. 2 qrs. j6lhs. at ^£3. 7s. 


£. 

s. 

d. 

4 

'■ 3 

7 

8 = price of 1 cwt. • 




3 


10 

3 

0 = price of 3 cwt. 

.. 

1 

13 

10 5= price of 2 qrs. 



8 

5i= price of 14 ll>s. 



I 

2j^= price of 2 lt)s. 


"6 " 

6 = price of 3 cwt. 2 qrs. 16 ihs 


Ex, j. Find the value of ii mds 4 sr. 8 ch. at Re.\. 14^1. 
per seer. 


8 ch. as J- of I sr. 

4 sr. « I sr. X 4 . 1 
I md.»>4 sr. x 10./ 


Rs. 

a. 

A 

I 

14 

4= value of I seer. 

Y 

9 

_4 

4=: value of 4 sr. 

75 

"13” 

10 

4*» value of i md. 


2 

ji 

8 s value of ii mds. 

7 

9 

4= value of 4 sr. 


15 

2 as value of 8 ch. 


II 

2= value of 11 mds. 4 sr. 8 ch. 


Ex, 4, Find the nalue of 365 mds. 37 sr. 8 ch. at i^.r.i26. 6a- 
^ per maund. 
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Ri. 

a. 

20 sr. = i of I md. 

126 

6 


1264 

2 


12641 

10 


37925 

0 


7585 

0 

10 sr.= I of 20 sr. 

632 

I 

63 

3 

5 sr. = i of io sr. 

3 ' 

9 

2 sr. 8 ch. = J of 5 sr. 

«5 

12 


7 

H 

Rs 46260 

9 


P- 

8 =s value of i md. 
jto 

8 = value of 10 mds. 
lo 

8 = value of 1 00 mds. 

_3 

o=value of 300 mds. 

0 = value of 60 mds. 

4 — value of 5 mds. 

4= value of 20 sf. 

8- value of 10 sr. 

10 = value of 5 sr. 

5 = value of 2 sr. 8 ch. 

7 = value of 365mds.37sr. 8ch. 


Rx. 5. Find the rent of 7 1 
pei bigha. 


4 kat. = ^ of I big. 


Rs a 
8 12 


87’ 8 


2 kat. = i of 4 kat. 
8 ch. = i of 2 kat. 
4ch. =iof 8ch 
2 ch. — i of 4 ch. 



8 

12 

12 

t4 

3 


7vV.624 4 


])ighas 6 kat. 14 ch. at Rs.%. 12a, 

A 

o = lent of T bigha. 

10 

o -icnt'of lobighas. 

7 

o =ienl of 70 bighas. 
o = lent of 1 bigha. 
o = ! ent of 4 kat. 
o *=renl of 2 kat. 

6 =rrcnt of 8 ch. 

9 =Tent of 4 ch. 
lOyssrent of 2 ch. 
i^=rent of 7] big. 6 kat. 14 ch. 


Examples GXX. 

Find by Practice the value, lent, &:r. (as the case may be) of 

1 . 15 mds. 25 sr. f i ch. at Rs.12, loa, 8/. per maund. 

2 . 8 mds. 1 1 sr. 7 ch. at /vV.6. xoa. Sfi. per maund. 
a 18 mdb. 5 sr. 6 ch. at Rs.27, 14/1. Sp. per maund. 

4. 777 mds. 20 sr. 12 ch. at Rs.^o. lo^z. 8/. pc** maund. 

373 mds. 39 sr. 7 ch. at Rs,2S» 2a. Ap- maund. 
a 3 cwt. 2 qrs. lylhs. at ;£i. $s, 8/f, per quarter. 

7. 57 cwt. 3 qrs. 14 fhs. at gs. 6tf, per cwt. 

& 45 oz. 6 dwts. 7 grs. at 5J, lod per ^z, , \ 

9 . 37 cwt* 3 qrs. 2 tbs. at £s. 14s, per Cwt » < jV 
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10 . 72 cwt. 3 qrs. 17 tbs. at 6s. i id. per quarter. 

11. 15 tons II cwt. 3 qrs. 18 lbs. at £3. ys. 6d. per cwt 

6 tons 12 cwt. qrs. loi tb*?. at £3. 14s. ^\d. per cwt. 

13 . 5 ac. 2 ro. 4 po. 4i yds. at A’^.io per rood. 

14 . 16 yds. 2 ft. loin, at 2s. 6id. per yard. 

15 . 196 miles 3 fur. 1371 yds. at ^J.363. 4a. Sp. per mile. 

16 . 7 mds. 2 sr. 14 ch. at 3a. 6p. per seer. 

17. 38 mds. 25 sr. lo cb. at lo^?. 6p. per seer. 

18 . 5J big. 12 kat. 2 ch. at A^.iq. 12a. per bigha. 

19. 155 •big. I kat. 4 ch. at Rs.^<). 8a. 4/. per bigha. 

20. 44 ac. 2 ro. 25 po. at A55. i6.f. yid. pei acre. 

21. 35 qrs. 7 bus. 3^ pks. at s8s. 6d. per quarter. 

22. 9 cub. yds. 21 ft. 432 m. at ^^4. 14s 6d. per cub. yard. 

23 . 5 lbs. 10 oz. 12 dwts. 6J grs. at ^3. lys. iid. per oz. 

21 17 tons 12 cwt. 3 qrs. i8tt>s. at £6. 15^. gd per cwt. 

25 . 6231 cwt. 2 qrs. iitbs. 15 oz. at £3. 14J 8d per cwt. 

26 . 191 ac 3 ro. 37 po. at £42. 3s. 4d. per acre. 

27 . 18 gals. 3 qts. i } pts. at 17J. loj^. per gallon. 

28 . 8 kan. 4 mds. 32 palm at Rs.3. ya. sp per md. ** 

29. 45 kan. 14 mds. 28 sr. at Rs.33. 13a. yp. per kandi. 

30 . 5 ac. 2 ro. 7 po. 88 sq. yds. at 6s 8d. per acie. 

31 . 7 mo. 2 wks. 5 days at Rs.24. 2a. 8p. per month. 

32 . 9 mo. I wk. 6 days at Rs.ii. 6a. per week. 

33. 48 sq. yds, 8 ft. ii4in. at 13^. yid. per sq. yd. 

34 . 28 yds. 2 qrs. rj nl. at £1. us. lid. per yard. 

35 . 7 mds. 7 vis 39 palm at Rs.2. \ 5a. 6p. per md. 

398 . 'I’he method of Practice may conveniently be applied to 
such examples as the following : — 

Ex. I. Find the dividend on 57201. 12^1. at 5a, 4ip. in the 
Rupee. 

Rs. a. p. 

4fl of Re\ S720i_ 12 o =samount of debts in full. 
ifl.=|of 4a.' 143^ 1 o '“amt. at 4a. in the 

3^=J of \a. 3575 » 9 =amt. at \a 

3p. 893 12 5 i*amt. at 3 / 

446 14 2y — amt, at iW 

A*.y. 19216 3 4a — amt, at 5«. 4ip. in the Rupee. 

Ex» 2. Find the re^t for 3 mo. 3 wks. 4 days from January ii at 
l?j.io6. X2a. per month- 
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The month of April for which rent is due for 3 wks. 4 days or 
25 days, contains 30 days. 

J^s. a, 

15 days=l of 30 days. 106 12 o = rent of 1 month. 

_3 

10 days=l of 30 days. 320 4 o =rent of 3 months. 

53 60 =rent of 15 days. 

35 94 —rent of 10 days. 

AY40C) 3 4 =ient of 3 mo. 25 days, 01 
3 mo. 3 wks. 4 days. 

Rx. j. Find the value of 35 chests of tea, each containing i md 
17 sr. 9 ch at A’j.80. 12^1. pci inaund 


10 sr. = 1 of 

I md. 

Rs. 

80 

a 

12 

p- 

0 

= value of 1 md. 

5 sr. - 1 of 

10 sr. 

20 

3 

0 

= value of 10 sr. 

2 sr. 8 ch = 

= 1 of 5 sr. 

10 

I 

6 

= value of 5 sr. 

i ch =4^ of 

2 sr. 8 ch. 

5 

0 

9 

- value of 2 sr. 8 ch. 


Rs. 

1 16 

3" 

_Oto 

3^0 

— \alue of I ch 
-value of I md. 17 1 


35 = 5x7 



35 . 

or of I 


AV.4067 

2 


= \alue of 35 chests. 


Ex 4 Find to the nearest pie the rent of 275*365 bighas at 
Aj.3. ^a. 9/. per bigha. 

Rs 

4t« of I Rc. 275*365 =ient at Re i per bigha. 

J 

826095 -lent at A’j.3 

-] of 4ri:. 68-8^1 25 = lent at 4rt 

-=1 of 2.(1. 34*420 02 5 = rent at 2a 

6/. = } of \(i. 17 2io3i25 = ient at irt 

3A = i of 6/. 8*605 1 5625= rent at 6/ 

4*302 578 12 5 = rent at 3/ 

474 92 1875= rent at A’r.3. la. 9/. per bigha, 
and A^j.959*475 = Aj. 959. 7ft 7A the required rent. 


Examples CXXI. 


1 . A bankrupt pays lOft. ^p. in the rupee ; find the dividend 
on a debt of Rs 3471. 

% Find the price of 5222 yds. at A’j.39. i3«. for a dozen yards, 

3 . How much income-tax must be paid on an income of 
tSj. ta. at IS. 2d. in the pound? 

4. Find the price of 256479 articles at 12s. 6id. per loo. 

5 . Find the price of 265 sheep at ^^63. 3^. liflC per score. 
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6 . How much will the carriajfe of 5 packaj^es, each rontaining 
4 cwt. 3 qrs. 21 lbs., come to, at AY6. 4a. per Ion ? 

7. What is the dividend on /Cs 57348. 5a, 4/. at (>p. in 
the lupee ? 

8. What IS the dividend on ;£i7io. 14s*. td. at 13J. 4]d. per £? 

9 . Find the price of iii things at ;£ii. lu. iid. per every 11. 

10. Find the weight of 2697 packages, each weighing 19 tbs 
10 02. 18 dwts. 22 grs. 

11. What distance will a train tiavel in 3 hours 39 min 22 sec 
at a speed of 49 miles 7 fur, 52 yds. per hour ? 

12 Find the rent for 11 mo. 2 wks 6 days from March 1, 1889 
at Aj.38. 4a. 6p per month 

13 . Find the produce of 14 bighas 18 k. 2 ch. at 12 mds. 8 sr 
per bigha. 

14 . Find the rent of 375 3675 bighas at Aj.29. isa, per bigha. 

15 Find the value of 1437526 gallons of spirit at Aj.ii. 14^ 

per gallon. 

16 . A bankrupt owes 795375 and pays I2ii 3/. in the 
rupee ,* what is the value of his assets ? 

17 . A bankrupt’s debts amount to 71*^.35483. sa, 4p. ; find whal 

his creditors will lose, if he pay lo^i. 3^;^. in the rupee. •* 

18 . When exchange is at 2J. lid. per rupee, what is the \aluc 
of Aj.4032. Sa. Sp. in English money ? 

19 . Find the rent for 7 mo. 3 wks 4 days from Feb. I, at 
AV. 60 per month. 

80 . If I fl). Avoir, is i Iti. 2 oz. ii d^ls. 16 grs. Troy, what is 
the weight (Troy) of i cwt. 2 qrs. 25 lbs. 10 02. 6 drs. ? 

III. INVOICES. 

399 . Every tradesman sells hi.s goods at two prices, cash and 
credit. When payment is made at the time of purchase, it is 
called casA^ but otherwise ircdit. Both these sales arc entered 
in a book called the Day-Book, in the order in which they occur 
in the course of the day. 

The entries in the Day-Book arc posted at short intervals in 
the Ledger, the index of which contains a list of customers’ names 
in alphabetical order. For facility of reference, opposite each name 
IS the page of the Ledger in which is collected all the dealings which 
have taken place with tljiat particular customer. 

400 . When a buyer has completed his purchases he is presented 
with a Bill containing in detail a written list of the goods bought, 
with a statement of the cost of them attached. An Invoice is a 
copy of the Bill which sent home with the goods or forwarded to 
a customer living at % distance. Each separate entry in an Invoice 
or a Bill is called an Item* 

» 
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401 . An Account is a statement sent by the seller to the 
buyer at the end of the term of a ciedit shewing the totals and dates 
of each Invoice and the sum toleil of the whole. In such a case the 
account IS said to be rendered (/. e.) sent to the buyer. If the 
details of the goods are also given, it is called a Detailed Account 
or Bill of Parcels. 

( 1 ) Specimen of an Invoice. 


Invoice, 

From S. C. Auddy, Esg., 

58, Wellington Street. 


Calcutta, 4th Aprils 1897. 


16 copies of Hall and Stevens’ Kuelid... 

14 copies of Todhunter’s Euclid 

25 copies of Lock’s Arithmetic 

10 copies of Dickens’ Novels 



Rs. 

a. 

/. 

at /?J.3. \a 6p. 

49 

8 

0 

at Rs. 2 . 6a. 6fi. 

33 

II 

0 

at A*j.3. la. 6fi. 

77 

5 

6 

2X Re i. 4 ^. 

12 

173 

8 

0 

0 


(ii) Specimen of an Account. 


^K. C. Sett & Co Cajeutta, May 4th^ 1897. 

Bought of Khetter Mohun Uky & Co., 

45, Radha Ha/ar Street, Calcutta, 


1897 

January 5 
February 12 
March 18 
April 4 


To goods as per in\ ok e. 
To goods as per in\oice. 


To ditto. 

To ditto 


Rs, 

a. 

>• 

48 

JO 

6 

59 

7 

3 

«s 

12 

0 

72 

6 

6 

266 

4 

3 


(ill) Specimen or \ Detailed Account. 


H Balfour, E.sq ^ Calcutta, July 24th, 1897. 

Bought of Moore & Co., 

Dhurmtollah Street 


" 1897 

April 21 

40yds. Irish linen 

at Re.j. 4a. 8p. 

„ 4rt. 8/. 

,, 7«- 4 P- 

„ Re.\. 3«. \i>- 
„ na. 8/. 

„ 3 «- 

„ Rs. 2 . 4a. 8/. 

• 

Rs. 

51 

3 

a. 

10 

8 

^^8 

0 

Rs. 

a. 

A 

May 4 

June 20 

25yds. Towelling 

Flannel 

II 

27 

_7 

12 

4 

8 

66 

10 

0 

13yds. Brown Holland 

14yds. Calico 

J7_ 

3 

J 

3 

0 

”4 

34 

15 

8 

22yds. Brussels Carpet 

2 Rugs, ^j.io, 8a., Rs.i8. 8a. 

50 

I29 

6 

0 


82 

10 

0 






184 

Li 

IJ' 


20 
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Examples CXXIL 

Make out invoices for the following : — 

1 . lo sr. of sugar at 3a, gp. per sr. ; 6 sr. of tea at i sa, 3p. per sr. ; 
8sr. of coffee at 14^?. 3p. per sr. ; 12 sr. of wheat at la. 2p. per sr. ; 
10 sr. of rice at \a. 3p. per sr. ; and 9 sr. of cream at \ia, per sr. 

ft yds. of long cloth at 2a. gp. per yd. ; 7i yds. of cambric 
at 4a. 6p, per yd. ; 6 pairs of socks at la, 3p, per pair; 3 pairs of 
hose at 4^. (p, per pair ; i doz. pairs of socks at 2a, g^p. per pair ; 
and yds. of flannel at Za. i ip. per yd. 

3 . 5 ft>s. of black tea at Re a. 5^. ^p. per lb. ; 2\ lbs. of green 
tea at Rs.2, 4a. per lb. ; 1 5^ ll)s. of lump-sugar at 3a, Sp, per lb. ; lylbs. 
of moist sugar at 2a, Sp. pei lb. ; yj lbs. of raisins at ya. 4p. per lb. ; 
and 4 lbs. of currants at 4a. 4p. per lb. 

4 . I5i yds. of flannel at 2s. 3d, per yd. ; 29 yds. of calico at 
per yd. ; 25 yds. of Irish linen at 2s. 4d. per yd. ; 17 yds. of towelling 
at IS. 2 d. per yd. ; 12^ yds. of brown holland at ii^^f. per yd. ; and 
3^ doz. handkerchiefs at 9^*. \od. a doz. 

5 . 39i^ yds. of Brussels carpet at AV.2. lort. Bp. per yd. ; 62} yds. 
of Kidderminster carpet at Re a. 12a. per yd. ; 27 yds. of cocoa-nut 
matting at ga. 4p. per yd ; 34 J yds of drugget at Re.i, 2a. per yd. ^ 
and 43i yds. of India matting at Ba. Bp. per yd. 

6 . I7i yds. of calico at (>a. 6p. per yd. ; 3$^\ yds. of flannel at 
14a. 2p, per yd. ; 96 t;t yds. of sheeting at Re.i. on. 4p. per yd. ; 
104 j yds. of holland at Ba, 6p. per yd. ; and 12 J yds. of ribbon at 
5^. yp. per yd. 

7 . 17^ mds. of coal at Rs.B. 14a. per md. ; carriage of ditto at 
Ae.l. 2a. per md. ; 2 mds. of coke at Aj.14. ga. 4p. per md. ; 62 mds. 
of gram at Rs.2. 2a. per md. ; 23 sr. of seed at ga. per seer *, and 
136 mds. of grain at Rs.3. i la. per md. 

ft 24*25 yds. of cloth at Rs.^. 4a. per yd. ; 13 yds. of flannel at 
IS«. 4p. pel yd. ; 43*75 yds. of calico at 6a. per yd. ; 12*75 yds. of 
drugget at Re.i. 6a. per yd. ; 37 yds, of Brussels carpet at Re.i. 13a. 
4^. per yd. ; and 25*5 yds. of Kidderminster do. at Re.i. 4a. Bp. per yd. 

9 . 3j pharas of lime at Rs.2. 3a. 4p. per phara ; 15 sr. of 
ghee at Rs.20. Ba. per md. ; 2f sr. of tea at Re.i. oa. Bp. per seer ; 
20 sr. of flour at Rs*2. 3a. per md. ; 3J yds. of flannel at Re.i. 2a. 
per yd. ; and 29 yds. of calico at ga. yp. per yd. 

10 . Calcutta, June 'T6th, 1885. — W. Godfrey, Esq. bought |of 
Ghose and Co., 500 envelopes at 14a. Bp. per 100 ; 3 boxes of elastic 
bands at i la. per box ; J a gross of penholders at 6a. 4p. per doz. ; 

reams of Foolscap at ya. per quire ; 4 dozen quill pens at 3a. 
j^r doz. ; 13 note-book| at ga. each ; and 250 official envelopes at 
Re.i per 100. Make out a copy of the bill and And its amount. 

« - - — 



CHAPTER VIII. 

Involution and Evolutioxil 

402 . A power of a number is the number which arises from 
successive multiplications by itself ; the operation by which it is 
obtained is termed involution ; and the degree or order of the 
power is denoted by the number of factors employed. 

Thus, taking the number 2, we shall have the powers of it 
as follows ■ 

2 = 2, the first power of 2 ; 2 x 2=4, the second powe# of 2 ; 

2 X 2 X 2 = 8, the third power of 2 ; 

2x2x2x2=16, the fourth power of 2 ; 

2x2x2x2x2 = 32, the fifth power of 2 ; 

2x2x2x2x2x2 = 64, the sixth power of 2 ; 
ind so on, as far as we please ; 

but instead of expressing these multiplications at lengthy which 
would soon become inconvenient, we denote the same operations by 
Tieans of indices or small figures placed a little above the line to 
he right of the quantities whose powers are intended to be exhibit- 
ed ; thus, what is put down above may be denoted by 

2^ =2 ; 2^=4 ; 2^=8 ; 2^ = 16 ; 2*' =32 ; 2* =64 ; &c. ; 
where the index, sometimes called the exponent is equal to the 
number of factors and is greater by one than the number of 
operations, 

4 oa The second powers of the nine digits are expressed thus ; — 
1^ = 1 ; 2'-*=4 ; 3''=9 ; 4‘* = i6 ; 5* = 25 ; 6^ = 36 ; 

7*" =49 ; 8^=64 ; 9^=81 ; 
and their third powers as follows : — 

i» = i ; 2» = 8 ; 3*=27 ; 4^=64 ; ; 6»=2i6 ; 

7 * = 343 ; 8 » = si2 ; 9 * = 729 - 

The second and third powers of numbers are styled their Squares 
and cubes ; and the operations by which all powers are obtained are 
merely those of multiplication. 

404 . A power of a fraction is equal to the fraction formed by 
raising both its numerator and denominator to the power, and 
the power of a quantity formed by factors is found by raising each 
factor to the power. 

Thus, and soon. 

Also (2 X 7)* = 2» X 7“ =4 X 49* 196 ; ( 2 ’ 5 )* “ 2*5 X 2-5 X 2*s « 1 5^25. 

Note. A mixed quantity must be represented as a simple 
fraction or as a decimal, before the process can be applied. 
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405. A root of a number is such a number as being multi- 
plied into itself oije or more times produces it ; and the operation by 
which this root is obtained is called evolution. 

Thus, the second or square root of i6 is 4, because the square 
of 4 is 16, 4'*=4X4 =i 6. The third or cube root of 512 is 8, 
since the cube of 8 is 512, or 8*==8x8 x8=5i2 ; and similarly of 
vulgar fractions and decimals. 

406. This operation is expressed by the sign V* which is called 
the radical sig^, with a small figure placed on its left to particularise 
the root intended : thus, 

716=4; y5i2“=8 ; and Y32 = 2 ; 

but the square root is denoted by the sign ^ only^ without the small 
figure, as being of most frequent occurrence. 

These operations are also indicated by means of the primitive 
fractions &c., used as indices so that the indices &c., 

denote operations exactly the reverse of those expressed by the 
indices 2, 3, &c., respectively : thus, 

4'^ = i 6; j[6^=4and 8'* = 5i2; 512^=8. 

• • 

I. EXTRACTION OF THE SQUARE ROOT. 

407. A perfect square is a number whose square root can 
be expressed exactly either by an integer 01 by a fraction. 

Thus, 16 is a perfect square^ for its squaie root is 4. 

408. In squaring a number we see that its square has the 

same units* figure as the square of its units* figure, and if a number 
ends with o, its square also ends with o. Now as the squaies of 
the simple numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, and also to are respectively 
I, 4, 9, 16, 25, 36, 49, 64, 81 and TOO, it follows that the square of 
every number (integial or decimal) must end \\ith cither i, 4, 6, 9, 

or an even number of o*s. Hence no number ending with (i) the 
digits 2^ j, 7, 8 ; (li) an odd number of o^s can be a perfect square, 

409. By the help of the Multiplication Tables we can imme- 
diately obtain the square root of a number not exceeding 400. 

Thus, 9x9=81, and 15x15=225 ; /.iv/(8i)=9, and V'(225)«i5. 

410. When a number can be easily resolved into its prime 
factors, its square root can be determined by inspection. In a perfect 
square, every prime factor that occurs must occur an even number 
of times. Thus, 

/. Find the square root of 1764. 

1764=2)^x3x3x7x7 = 2'" X3’ X7’* = (2X3X7)*\ 

/. ^1764=2x3x7=42. Ans. 
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Rx. 2, Obtain the square root of 705600. 

705600= 10x10x2x2x6x6x7x7-- (10’ X2* x6* X7^) 

= (iox2 x6x7)*. 

/. 1^705600=10x2x6x7 = 840. Ans, 

Ex j. What is the letut number which, when multiplied into 
51425, will make the product a perfect square } 

51425=11 XII X 425-- II X II X25 X 17= II® X5* X 17. 

/, the required number=i 7 . Ans, 

Examples CXXIII. 

1 . Find the respecti\e values of - 

(0 (2) 39" X48’. (3) 925"- (4) (31 5 )* 

(5) (8o6®+3i®)x59. (6) (2?)\ (7) 506® + 506* -307* 

(8) (i 5 ^-i- 3 i‘^)-r 5 - (9) 502* + 18® -1376®. 

(10) (7*03® X *19)® -(3*14 X -02)*. (11) I '03(4*07 + 3’i6)®. 

2 . Find {by inspection) which of the following are square 
numbers 

(1) 27 ; 96 ; 524 ; 9450 ; 7805 ; 9^x54 ; T2321 *; 494208. 

(2) 4000 ; 75720 ; 388129 ; 582168 ; 12343225 ; 38812900. 

3. Find the square roots of (nsinjf factors) 

(1) 49 ; 196 ; 289 ; 361 ; 324 ; 256 , 121 ; 400 ; 144. 

(2) 625 ; 529 ; 900 ; 1296 ; 17424 ; 63504 ; 99225. 

(3) 680625 ; 48024900; 12446784; 2480625 ; 57153600. 

4. F'lnd the least numbers which, when multiplied into the 
following numbers, will make the products perfect squares . — 

175 ; 693 ; 1456 ; 3465 ; 3456 ; 4536 ; 28413 ; 750750* 

5 . What must be the least number of soldiers in a regiment, to 
admit of its being drawn up 2, 3, 4, 5, or 6 deep, and also of its being 
formed into a solid square 1 

411. From the number of figures in any proposed quantity^ to ' 
find the numbers of figures in its square root. 

Since, the square root of i is i ; 

the square root of 100 is 10 ; 

the square root of 10000 is 100 ; 

the square root of 1000000 is 1000 ; &c. ; ^ 

we see immediately that the square root of a number of fewer than 
3 figures must consist of only i figure ; tli^t of a number of more 
than 2 figures and fewer than 5, of 2 figures ; that of a number of . 
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more than 4 figures and fewer than 7, of 3 figures, and so on ; 
whence it follows^ that if a dot or full point be placed over every 
alternate figure, beginning at the nnits^ place, the number of such 
points will be the same as ihe number of figures in ^he square root. 
This is called the Buie of pointing. 

Thus, the square root of 198 consists of 2 figures in its intej^ral 
part ; the square root of 31 consists of 3 figures in its integial 
part ; and so on. 

412. The extraction of the square root of a number depends 
on the pnnorple illustrated by the following examples 

Since 28* ==(20+8)* « 20* +2x20x8 + 8-* , 

28^ -20® — 2 X20X8 + 8’ ; 

28* — 20* -^(2 X2o)s=8+a proper fi action. 

413. To extract the square root of a %vhole ttumber. 

Rule. Point the alternate figures of the number proposed> 
beginning at the place of units, so as to form as many periods of two 
figures each as possible, and remember that each period consists 
of the figure over which the dot is placed and the figure to its left. 
(The first period may consist of one figure only). 

Find the greatest square number contained in the first period 
on the left hand, put down its root on the right as in division, and 
subtract it from that period. To the remainder bring down the 
next period for a dividend, double the root just found for a divisor 
(called the trial divisor), and find how often it is contained in 
this dividend exclusive of the figure on its 1 ight hand ; annex this 
Quotient to the figures in both the quotient and dnisor. Multiply 
the divisor thus completed by the last figure of the quotient, and if 
the product be not greater than the dividend, suljtract it from the 
dividend, but if the pioduct be greater, use a loivir number for the 
roQt figure until it becomes less ; subtract the product as before. 
To this remainder bring down the period which comes next in order ; 
take twice the number in the root, and see how often it is contained 
in this dividend with its last figure omitted ; and proceed precisely 
as before. Repeat the process till every period m succession is 
disposed of, and the root will thus be obtained. 

Note. If at any step the quotient figure is o, set down o in 
the root, annex it to the trial divisor, bring down the next period 
and proceed as before. 

Ex, /. Find the square root of 8649- 

Place dots over 9 and 6, so that the number 
is divided into two periods, 86 and 49. 

The number whose square is immediately 
below 36 is 9 (for 9* = 81 which is next below 86). 
Hente 9 is put in the root and 81 subtracted 
from 86. 


1831 549 

Im 
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To the remainder 5 is brought down the next period 49 ; thus 
the new dividend is 549. Now 2x9=18, is the tried divisor^ which 
goes into 54 (549 with 9 omitted) 3 times. Hence 3 is put after g 
in the root and also annexed to 18. Multiply 183 by 3 and the 
product is 549, which subtracted from the dividend leaves nothing. 
Therefore 93 is the root obtained. 


Ex. 2. Extract the square roi^ts of 804609 ; 12809241 ; and 
21224449- 

(l) 804609^897. (2) 1286924!/ 3 579. (3) 


1 69' 1 646 
|lS2I 

1787! 


1286924!/ 3S79- 
9 V. 

6sl 380 

325 


21224449 

16 I 




861 


12509 

707 5592 


12509 

4949 

9207j 

7149 64341 

64341 



522 


64449 

64449 


414 . When an integer (which is a perfect square) ends with 
an even number of ciphers, it would be sufficient to extract the square 
root of the significant figures and then to annex to the root one 
cipher for every two ciphers in the pioposed number. 

Ex. Extract the square root of 841000000. 

84io6o6o6/ 29000. 

4 ^ \ Here arc 6 ciphers in the given 

4g|44i number ; therefore we add 3 ciphers 

I441 to 29, the square root of 841. 

415 . Again, since the square root ’oi is *i ; 

the square root of *0001 is ’oj 

the square loot of *000001 is *(»! ; &c. ; 

we infer that the quantity proposed must first be macl^ to have an 
even number of decimal places, and then the pointing must proceed 
from the place of units towards the right hand over every alternate 
figure as before ; and the number of such points will be the same as 
the number of decimal places in the square root. 

416 . If there be no whole number or integral part in the 
proposed number, we must, in pointing, begin with the second figure 
from that which would be the unitlst place, if there were a whole 
number, and place dots successively over every alternate figure to 
the right. If there be a whole number ac well as a decimal fraction, 
it would be the safest method to begin at the units^ place and point 
over every alternate figure to the right and left of it. The number 
of dots over the whole numbers and decimals will shew the putnber 
of figures in the integral and decimal parts of the root respectively. 
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Ex. Extract the square roots of 937024, ‘02819041 and *00822649. 


937 & 24 ( 9 ' 68 . 
81 


i86ji27o 
I1116 
1928 


15424 

115424 


(2) *02819041 2679. 
1 — 
261 181 
1.156 
327] 2590 
I 2289 

33491” 30141 
3014 1 


(3) 


‘o5822&49 (‘0907. 


1807 12649 
12649 


Examples CXXIV. 


1 . Find the square roots of 

(1) 676 ; 1444 ; 16129 ; 21025 ; 288369 ; 998001 ; 71289. 

(2) 2025 ; 692224 ; 54756 ; 822649 ; 97574884 ; 10004569. 

(3) 33016516 ; 45859984 ; 5774409 ; 62805625 ; 4020025. 

(4) 6512490000 ; 5777216064 ; 95481000000 ; 3915380329. 

(5) 8260628544 ; 93870306991561 ; 787026841863680889. 

2 . Extract the .square roots of . - 

(1) 22*09; 33*64; 1082*41 ; 22*8484; 187*4161 ; ‘128881. 

(2) *0064 ; ’005329 ; *00053361 : -00038025 ; 3659*0401. 

(3) 1164*1744; 136966*6081 ; 240168*6049; 236*144689. 

(4) 41605*800625 ; *00501361708761 ; *00000049112064. 

3 . A certain number of boys spent ^J.90. 4^., each spending 

as many four-anna pieces as there were boys ; what was the numbei 
of boys ? * ^ ^ 

4 . A sqaA-e pavement contains 20736 square stones, all of the 
same size ; what number composes one of its sides ? 

5 . A society collected among themselves for certain purposes 
a fund of -^j.459. 6 a. ; each person paid twice as many pies as there 
weie members in the whole society. Find the number of members. 

6. A general, trying to mass his army of 15410 men into a 
square, found he had 34 men over ; required the number of men in 
the front. 

417 . If the number is not a perfect square, we can find an 
approximation to its square root to any required number of decimal 
places by affixing ciphers to the right hand of the proposed number 
and bringing down periods of 2 ciphers each. 

Ex. Find the square roots of r i and *4, each to 4 places of 
4 lecimals. 
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(i) 


1 1 *ocx)ooooo 
9 



63 200 
189 


661 


Hi 100 

[.66l_ 

662643900 

I3 9756 


66326 


414400 

397956 

16444 


(2) *46000606/ *6324 ... 

_ 36 _ 

1231400 

126213100 

I2524 

1 26441 57600 
1 50576 
7024 


418 . When the proposed number is a recurring decimal, extend 
the recurring part by a repetition of its period and then proceed as 
in decimals. 

Thus, to extract the square root of 4*3157 to four places of 
decimals, first extend the recurring part 157 and put 4*3157157157.., 

for 4*3157, and then proceed as usual. 

419 When the number of figuies to be found in the decimal 
p«yt of the root is we may obtain in tlie usual way one more 

than half the required number of figures in ’the root, and then the 
remaining figures by dividing the last remainder by the last divisor^ 
as in Art. 389. 


JSx, Extract the square root of 10 to 8 places of decimals. 


16 

9 

(3-16227766.. . 


6i| 100 

6,3,2,4,4)49 1 if>(7766 

1 61 


44271 

626 3900 

4845 

|37S6 

4427 

63231 14400 

418 

I 2644 


63242 

1175600 

39 


I 26484 

38 


49116 The first 

5 figures are obtained 


way, and the last 4 by Contracted Division, 


Examples GXXV. 

1 . Find the square roots of (each to 4 places of decimals) 

(1) 2 ; 3 ; 5 ; 6 ; 7 ; 8 ; 13 ; 13 ; 18 ; 20 ; 32 ; 38. 

(2) 44 ; 51 : 72 : 80 J 95 ; 638 ; 796 ; 801 ; looo. 

(3) 5713 ; 363 ; 3SI20 ; 8837 ; 822646 ; 72471438 ; 7432. 
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2 . Extract the square roots of (each to 4 places of decimals) : — 

(1) *1 ; -2 ; *3 ; *4 ; *5 ; ‘6 ; 7 ; ‘8 ; *9 J ; 1*6. 

(2) *05 ; 5-1 ; 4-9 ; *16 ; 016 ; ’oi , *51 ; *051 ; 4*03- 

(3) *002 ; -225 ; -021 ; *3 ; 4-5 ; 34*85 ; 321*73025 ; 18*7.^ 

(4) 3*14159 ; 175*250564 ; 12*56636 ; 29*41275 ; 7894 ' 6 i 93 - 

(5) 2*3<5i ; 5 *o!32 ; 4*0298! ; 49*00521 ; *67 ; 57 57 ; ■oi 9 S- 

3. Find to 10 decimal places the square roots of : — 

(1) *001728 ; 9*79 ; *0683 ; *3467 ; 44*284 ; 1*57 ; 75 * 347 . 

(2) *85 ; *o> ; 3 ; 97 9 ; *0003532 ; 27773 ; *0365. 


420 . The square root of a frac tion may be obtained by finding 
the square roots of its numcnitor and denominatoi separately. 

(1) If the denominator of the given fraction, or of the fractional part 
of the mixed number, be a perfect square^ we apply the Rule 
directly, whcthei the numerator be a perfect square or not. 


TViiw /l^- 12 . /oi 7 _ /■529_ ^529_ 23 

V169- ^169“ 13’ V 64 ~V 64“ n'64" 8 “*• 


(2) But if the denominator of the given fraction or of the fractional 
part of the mixed number be /Jot a per ft ct square^ we reduce 
the fraction or the mixed number cither (1) to an equivalent 
fraction whose denominator is a perfec t square and extract the 
square root of both numerator and denominatoi, or (ii) to a 
decimal, and proceed m the usual way. 


or= V(7I428§)=-84SJ5- 


5 91607— 


= •84515.,, 


V (25*72) 


3 L 13 , 

121 " 


or* 


5*072205. 


s/3113 _ 55*794265... 

II II 

= 5*072205... 


421 If a recurring decimal is a perfect square^ it would be 
convenient to reduce it to a vulgar fraction and proceed as in 
Art. 420 (i), above. 


• Thus, 


V16 

y/g 


1*3. 
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Examples CXXVI. 


1 . Find the square roots of : — 

(0 A ; ; tVA ; tVtV ; Un ; ; nVsh 

(2) 442 ; loK ; 345H ; 325.-* ; 32 ! ; ; 564 IU’. 

(3) 3 ®^ 3 t 4 'b » 720024- } 307^9544 > ^5^*rTT > *5475*TffV* 

2 . Find the square roots of (each to 4 places of decimals where 
the root does not come out exactly) : — 

1*28 4‘4i 


•d) |; 9 l; 6 | 


. 5;o4 ^ ;oo84i 

I2‘5 ’ *64 ’ ' 17 * *012 ' 1000 


(2) 4 ; 2ijj ; 4y\ ; 44 > Vt > ; iVt ; 274^* 

(3) it ; Ui ; : 2874 ; ; 3674 ; 7S6*2848m. 


3 . Find the square roots of : — 

(1) -i ; -027 ; 187 ; 3*36! ; 28*4 ; *00027 ; 4738*027. 

(2) *00134 ; *071 i ; 537 ; *004 ; 5*4 ; *017 ; *64938271^. 


IL EXTRACTION OF THE CUBE ROOT. 

A 22 . A perfect cube is a number ‘whose cube root can be 
•e^fpressed exactly either by an integer or by a fraction. 

The cubes of the digits i, 2, 3, 4, 5, 6, 7, 8, 9, 

are respectively i, 8, 27. 64, 12 s, 216, 343, 512, 729, 
and it is important that these List numbers and the corresponding 
roots should be committed to memory. 

423 . Gwen the number of figures in a number^ to find the 
number of figures in its cube root. 

Since, the cube root of i is i ; 

the cube root of 1000 is 10 ; 
the cube root of 1000000 is 100 ; &c. ; 
it follows that the cube root of any number between i and 1000 must 
lie between i and 10, (/. c.) will have 1 figure in the integral part ; 
of any number between 1000 and 1000000 must he between 10 and 
100, (/>,) will have 2 figures in the integral part ; of any number 
between 1000000 and 1000000000 must lie between 100 and looo (/.^.) 
will have 3 figures in the integral part, and so on. Hence, if a point, 
be placed over the unM figure of the number, and thence over every 
third figure to the left of that place, the number of points will shew 
the number of figures in the integral part of the root. This rule 
may manifestly be extended to Decimals. 

42 t To extract the fube root of a given number. 

Rule. Place a point over the unit^ figure of the given number 
and thence over every third figure to its left, and also to its right 
if the number be a decimal, adding ciphers, if^iecessary, to get perils 
of three ; and remember that each period consists of the figure over 
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which the dot is placed and the two figures to its left, if there are so* 
many (for the first period may contain i, 2, 3 figures). 

P'ind the number whose cube is either equal to, or next less 
than Xh^ first period on the left hand and place it as the first figure 
of the root. Subtract its cube from the first period, and to the 
remainder bring dov^n the next period. 

Multiply the square of the root already obtained by 300 for a 
trial or partial divisor, and then find how often this divisor is 
contained in the dividend ; this quotient gives the next figure of 
the root. Then, multiply this quotient figure by the product of the 
previous figure of the root by 30, and place the result below the 
partial divisor. Below these place the square of this last quotient 
figure and add the three together for a Complete divisor. Multiply this 
complete divisor by the last figure of the root and subtract. To the 
remainder bring down the next period to form the next dividend. 

Multiply the square of the root already obtained by 300, and 
find how often this trial divisor is contained in the dividend. Put 
this quotient as the third figure of the root, 'fhen, multiply the 
figures of the root already obtained by 30 and the product by the 
last quotient figure, and place the product below the partial divisor. 
Then place the square ^of the last quotient figure, and add the 
three together, for a cornplete divisor. Multiply this divisor by the 
last figure and subtract, and bring down the next period to form 
the next dividend. Proceed in this way till all the periods have been 
brought down. 

Note. If at any step, the dividend is less than the divisor, 
put a cipher to the root, two ciphers to the trial divisor, and bring 
down the next period. 

Ex. I. Find the cube root of 21952. 

2i952(^. Here, first divide into periods begin- 

ning with 2 ; the first period on the 

2®X300s=j 200 13952 left contains only 2 figures. The 

2x30x8= 480 trial divisor 1200 goes into the 

8*= 64 dividend 13952, 8 times. 

*1744 13952 

Ex. 2. Extract the cube root of 12812*904. 

12812*904(23^. First divide into periods of three 
8 ““ beginning with 2, both left and 

2’'X300=I200 4812 right. The first period is 12 and 

2 X 30x3= 180 greatest cube root in 12 is 2. 

3"= 9 

1389 4167 The trial divisor 1200 goes into 

23’ X 300= 1 58700 645904 the dividend 4812, 3 times. 

23X30X4= 2760 

4** = 16 , The trial divisor 158700 goes 

161476 645904 into 64S904» 4 times. 
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We may shorten the process a little as below : — 


1 1812*904(2^. 


694 

12 1 

1891 
1389 [ 

^ 

4812 

V 

4167 


1587 ! 

645904 


2776 



161476 

645904 


In column II. instead of writing 
ciphers, put 9 the units^ figure of 
189 two places further to the right ; 
in the same manner*, write 2776 in 
the second step. 

To find the trial divisor in the 
second step, take the sum of 
189 + 1389 + 3% which is equal to the 
product of C() X 23. 


425 . If the number is not a perfect cube, we may obtain its 
cube root to any required number of decimal places by annexing 
ciphers and bringing down periods of three ciphers each. 


Ex, 


186 

108 

3o6oo6oo6(*609. 

2I6 

12 


84000 

1^89 

1 1916 1 



.36] 

71496 

• 

13068 

1 790 1 

12504000 


1324701 

I 1922309 
581691 

426. 

When 

one more than 


Since the root is to be extracted 
to 3 places of decimals, there must 
be 3 pel lods of 3 figures in the deci- 
mal pai t ;* therefore we must affix 
8 ciphers to 3. ^ 


root have been obtained by the ordinary method, the rest can be 
found by Contracted Division, as in Art. 389. 

427 . In extracting the cube roots of vulgar fractions, if the 
denominator of the fi action be a perfect cube, find the cube roots of 
both the numerator and the denominator separately ; but if the deno- 
minator of the fraction be uot a perfect cube, either reduce the fraction 
to an equivalent fraction whose denominator is a perfect cube and 
then extract the cube root of numcrcitor and denominator, or reduce 
the fraction to a de imal and proceed in the ordinary way. 


VO4 4 


Thus 

’V 64 V(H *’V64 
_ J 61 _ ./ 2989 ^_?? 98 ?= 14-4048^ g 

V 7~V7~V 343 »343 7 


or = y(87i4285)=2'o578.. 


Examples CXXVII. 

1 . Find the cube roots of . — • 

(i) 133' : 15625 ; 46656; 2197 ; 185193; 117649- 
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(2) 704969 ; 912673 ; 33076161 ; 15069223 ; 105823817. 

(3) 873722816 ; 198767717056 ; 702121283072. 

(4) 17'576 ; 132*65 r ; 495*039 ; 64481 201 ; 18-609625. 

(5) *007645373 ; -876467493 ; *001030301 ; •ocx)02673o899. 

( 6 ) AV ; ttVAi ; 49tfT ; 75S8iii ; 465 ; 57i}i- 

(7) 1034 ; 5*912 ; 5 ; *078759 ; 3*467 (each lo 4 decimal places). 

(8) T ; tV I T ; 7li ; i8fy ; (each to 4 decimal places). 

(9) *002 ; -003 ; *013 ; -024 ; 2*187 (each to 8 places of decimals). 

2 * Find the cube roots of 
(j) 5 '^^- . 50 30*912 . _s;i2_ ^ 1257* 728 
^ ^ 33*75 * 65536 * ‘03375 ’ 16384 

(2)3845*296; -037; 1587*^2; *8; *27; *325142; 81*812703 (the 
last four to 4 decimal places). 

3. A cubical block of stone contains 50653 solid feet ; find the 
length of its side. 

4 . Extract the cube, root of 233*744896, and derive the cube 

root of this number multiplied by *008. . 

in. EXTRACTION OF SOME OTHER ROOTS. 

438 . The directions already employed may by a little manage- 
ment be rendered available for the discovery of some other roots,, 
as will be evinced in the following notes. 

(1) The Fourth root of a number is found by extracting its square 

root, and then the square root of its square root. 

(2) The Sixth root of a number is found by extracting its cube 

root, and then the square root of its cube loot ; or by extract- 
ing its square root, and then the cube root of its square root. 

(3) The BiiSfhth root of a number is found by extracting its square 

root, then the square root of its square root, and lastly the 
square root of that square root. 

(4) The Ninth root of a number is found by extracting its cube 

root, and then the cube root of its cube root. 

Ex, Find the fourth root of 1679616 and the ^ixth root of 
308*915776. 

(1) Here the square root is found to be 1296 ; and the square root 

of 1296 is 36. Therefore the fourth root of 1679616 is 

(2) Here the square rooh is found to be 17*576 ; and the cu 6 e root of 

17*576 is 2*6, Therefore the sixth root required is 2*6. 
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1 . Find the fourth roots of 104976 ; 1500625 ; 4323738*0096. 
a Find the sixth roots of 2985984 ; 24*137569 ; 17596*287801. 

3. Find the eighth roots of 214358881 ; 21035*8 ; '003532 ; 57fi 
(th^ last three to 5 decimal places) 

4 . Find the ninth roots of 262144 , *134217728 ; 5159780352, 

5. Find the fourth root of ; and the sixth roots of 

85766121 and 260184053769595201. 

Miscellaneous Examples V. 


1 . What are the prime factors in 45090045, and what is the 
smallest \ihole number by which it must be multiplied in order to 
make it a perfect square ? 

2 . What IS the difference between the values of 


of 5^ 
27 i 


of /C^.ii. and ^ , 
21+34 


of y?j.6. 4a, ? 


3 - A chain, ii yds. long, is divided into 50 equal parts, called 
links ; find how many square links there are in an acre. 

4. X3T*„v|cwt to the fraction 
of 4)} ton. 

5 . A merchant bought 264 gallons of spirit at /v*j.i2. 8<*. 4^/. 
per gal. ; 378 gallons at ^j.9. icur per gal. ; and 420 gallons at 
Rs.\2, 15^. 6J^. per gal. If he sell the whole quantity at /?J.I2. 4a. 
per gal. ; what profit will he make by the transaction ? 

6. T^o numbers have for their G. c. M. 179 and for their 
L. c. M. 56385. What must the greater number be, if the less 


2t 

= 105 times -4 of 
4 .T 


363 ' 37 ;> 
8 * 4 " ‘ 


7. Which is the greater 

3 of 'I- ^ of ‘- 9 + 3 of 
5 16 64 20 7 


oriofy+^of-'?-2of^»? 
3 16^ ij 20 3 3} 


3i 3 

and express the difference as a decimal. 

8 . Express Rs,6. as the fraction of Rs,(), 8^ iqfi, 

9 . Find by Practice the value of 29764 articles at Re.i. 

each. ^ ^ 

1 (K Simplify J( 6 i+ 2 i)^+|^^^x ^*95 of 5^.+^^ 
11 . Simplify (25*4)® +(24*6)® - 127 X98*4-f (*6)®. 


no. 
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12. Prove that 

•676025=— ^ ^ Jo7^9^ 

^ 13. A man bequeathes his propert>' amounting- to i?j.49i66 in 

*such a way that > of his wife’s share, \ of his eldest son’s, | of his 
younger son’s and i of his daughter’s shares, are all equal. Find 
J^e shares of each. 

^ 14 . In a subscription list one-half of the subscriptions are a 
guinea each, one-third a half-guinea each and the 5-shilling subs- 
criptions wliich complete the list amount to £12 ; find the whole 
sum subscribed. 

15. A can mow 2 ro. 32 po. of grass in i day ; 2 ac. 2 ro. in 

2 i days ; C, 2 ac. 2 ro. 32 po. in 3 days ; what is the size of the 
smallest field which would employ each of them, working alone, an 
«exact number of days ? In what time would each mow the field? 


16. Express as decimals : — 


(0 



1 


(2) 


•0759 . 3iT-io 

>4 75 


17. If I rupec=r,v. loi//., i sovereign =4*84 dollars, and i dollar 
francs, find the value in francs of 10 lacs of rupees. 

la A certain number of men agree to subscribe as many pies 
each as there are subscribers ; the whole subscriptions being AV.5797, 
oa, ip. How many subscribers arc there ? 

19. A person after paying an income-tax of 1 anna in the rupee 
•devotes iV of the remainder of his income to purposes of chanty, 
and finds that he has left Rs 5175 ; what is his income ? 


20 . Find how much rice a family requires monthly, when a 
reduction in the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses from to Rs,y>, 


21 . Simplify : — 





i 

9’ 


22 . Two pieces of cloth of the same length cost Rs,in. 12a. 
and A.f.144 respectively ; the price of the first was Rs.^, la. Sp. per 
yard, what was the price of the other ? 

28 . Find the value of *03125 of Rs .2 + 'j29 of Rs.^, la, 4^. 
4 * '72(5 of Rs,^ loa. * ♦ 


24. 


^ Find the square roots of 39 yV and *00255025. 

^ 2S. Find the leut and the greatest number of six digits such 

that if they be divided "by 240, 275, 320 and 400, the remainders will 
he 210, 245, 290 and ^ respectively. . ‘ ’ 
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26 : If one cubic foot of water weighs 62’37 lbs. Avoir. ; reduce 

the weight of - ^ cub. ft. to the decimal of a ton. 

. ^ix'405 


27 . A contractor bought 2250 pharas of unslaked lim^ at 
Calcutta at the rate of AV.45 for 100 pharas. On slaking it ever> 
phara gave 3 cub. ft. of lime, but of this y’^th was unserviceable ; the 
carnage of the remainder to the place where it was required (distant 
18 miles) cost 4a, per 100 cub. ft. per mile. At what rate per cub, ft. 
must he sell it there, in order to gain Aj.90 on his outlay ? 

28 . How many sheep must a pei son buy at £7 each, that aftei 
paying one shilling a score foi folding them at night he may gain 
^79. i6j. by selling them at £S each ? 


2 

29. Divide 1028*5 *0000017, and ^ by *oood ; and multipl> 

the difference of the quotients by 00025. 

30 . What decimal /nultiplied by the sum of 3*5, 6*§, and *83 
will produce 29 ^ 

31 . If *625 of an article cost ;^I3. i6f. what will *125 ol 
it cost at the same rate ? 


* 32 . Which is the greatest, and which the l^ast of the expressions 

(0 4 +J, (2) 1*41421, (3) 

33 . The year consists of 365 24224 days. In what time would 
the error arising from taking it as 365 J days amount to i day ? 

34 . A person recened on the death of his aunt of hei 
property, and spent *54 of it in paying off his debts, what fraotion oi 
his aunt’s property did he then possess ? 

36 . What least numbers must be severally subtracted from 
9321, 7381 and 5628 that the thiee remainders shall have 733 fot 
their common measuie ? 


Simplify 

JJ 25 _ ^ 73.5 


4 ' 3 <^ 5 'i 6 3’i ' ' J?s. 10. 20, 

97 . m at weight must be added to or subtracted from 8 cwt 
3qrs. J2ibs. so that 5 cwt. 2qrs. i8!bs. shall be the same fractiott of tfaHC 
^m or difference that 3 cwt. 2 qrs. lyfibs. is of 5 cwt i qr. »64 

38 . Find the two greatest lyimbers of 4 digits whose 
is SO and G. c. M. 25 ; and the <vo least numbers of 5 
dinerence is 15 and G. c. M, 5. f. > 

30 . Four concentric circles''have Cftktve ft 

line through O cuts the circles in - 4 , C 
of ft Four points start sihiultaneoUsly i) 4 m 


2t 
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in the same direction describe the circles in 9 hrs., 13 hrs, 21 hrs., 
and 37 hrs. respectively Find after how many hours they will be 
a^ii^ain m a straiglit line through O and on the^same side of it. 

40 . A gave *5 of an orange to , *3 of what remained to C; 
how much of the orange had A left for himself? 

41 . What is the cost of 12 mds. 30 sr. 8 ch. 2 tolas at Rs.^. 
SCI. 9/. per maund ? 

42 . Reduce 5 bi. 9 kal. 8 ch. to the fraction of an acre ; and 
7\ of 3 acres 2 ro. 5 po. to the fraction of 1 1 4 bighas. 

7 ri\ dollars aic woitli 2 ducats, and 9 ducats worth 
14 moidores, and 20 inoidoies woitb ^27 ; how many ri\-dollars will 
there be in ^72 ? 

44 . Find the value of 3i 4 - 414 - 1 1 ,' +3 at^ both by' vulgai 
fractions and hy decimals ; and shew that the two results coincide. 

45 . Find the values of 3*54-2'83 + *t>+i 175 ; 1173-10*916; 
3*375 X i*d X 4*8 ; 3*375-^4 5 and find the product of the results. 

46 . A man travelled I of a journey by sea, ^ of the remainder 
by lail ; he then drove t of the rest, and finished it by walking 
ro miles. How long was the journey ? 

47 . Multiply A’j.3. oa, by 85*3125 and divide A.9.38340. 3a. 

<^. by 441 75* 

48 . If a pound of silver cost 6 j., what is the price of a 
cup which weighs 10 lbs. 6 u/. 10 dwts., subject to a duty of r j. 
per oz., and also to a charge of is, 91^. per 01. for workmanship ? 


Hi- Reduce i of of ^ of 5 cwt. 2 qrs. 14 lbs. 7 oz. to the 
decimal of *428571 of 15 tons 8 cwt. i qr. 14 lbs. 

50 . Reduce 7I of {si-si'k) of 5 cwt. 2 qrs. 3i lbs. to the 
fraction of ('Sy-ji) of 3 tons 16 cwl. 3 qrs. 22^ lbs. 

51 . What fraction of 2 lbs. 10 oz. Avoir, must be added to 
I fb. 8 oz. Troy to give 3 lbs. 7 oz. 10 dwts. ? 


i 62 . Gold is sold at £1, lys, loid per oz. and bought at £3- 
fiys, gd. per oz., what is the largest unit of value in which both prices 
can be expressed as integers ? and what is the smallest integral 
mimber of ounces, the value of which can be exactly expressed in 
£ at both prices ? 

xo c*. ^ -1000*10001 , 17x29 A 

63 . Extract the square roots of and — ^ . 

y ^ 1000 *000729 

y 64 . What length of wire will go round the edges of a cube, 
yhe surface of which contains 187 ^q. yds. 54 sq. in. ? What is the 
number of suc]| cubes which will contain an exact number of 
whose edges are i ft. 3 in. ? 



CHAPTER IX. 

Measurements and Duodecimals. 

I. SQUARE MEASURE. 

429 In Arithmetic, we deal with the areas of rectangles only. 

(a) A rectangle is a foiu -sided fi«uic whose opposite sides 
arc eqiuil and parallel, and whose anj;'los are njfht angles. 

(h) A square is a reci.mgle whuh has all its sides equal. 

(c) The Icnofh and breadth of a lectanljle are called its 
dimensions. I 

{d) The area of a figure is the quantity of surface contained in 
It ; and is nunicncally measured by the multiple it is of a 
certain fixed ared^ which is assumed for its measuring unit, 

430. To find the area of a rectani^le. 

Suppose ABCJ) to represent a rectangular surface a* that of a 
table, of which the length AB \s6 

feet, and the breadth AD 4 feet. A E B 

Divide AB into 6 equal parts, each 
equal to i foot and AD into 4 equal G 
parts, each equal to 1 foot, as m 
the figure, and through the points 
of division draw straight lines 
parallel to A B and A 7). Then by 
this means we shall have divided D 
the whole surface into 6x4 small 
figures, suc h as AEFG^ all equal to one another ; and since each of 
these figures measures a foot eveiy way— i foot in length and i foot 
in breadth —it is a square foot. Therefore the area of 6 x 4 small 
fignies, IS 6x4 or 24 square feet. 

If the side AB.^ instead of containing an exact nuniber of feet, 
contain some feet and a fraction, as 3V feet, and AD in like manner 
contain 4^^ feet : produce AB to H., ^ 

making A If equal to four times AB; 
also produce AD to L making AL 
equal to twice AD. Complete the D 
rectangle A HKIJt Then AH is 
four times AB.^ or 4x3^ feet=i3 L 
feet ; and AL is twice AD or 2 X4i 
feet =9 feet. Therefore the rectangle 
AHKL contains 9 x 13 or 1 17 square feet. But the rectangle AMKL 
contains 8 such rectangles as ABCDy and therefore contni^ 

4 of 1 17 square feet, or 14! sq* R., a result obtained by multiply* 
jng 34 by 44 J for V- X 4 Hence, ^ die number of 
m the surface is found by multiplying the number of fei|^ itk 
length by the number of feet in its breadth. ^ ^ 
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431 . As the same method of proof would apply in every case 
(whether integral or fractional) we have the following Rule : — 

Rule* Express the feft 0 h and breadth in units of the same 
denomination^ and ihe/i multtpiy the number of the units de?toting 
the length by the number of the unit^ denoting the breadth. The 
product will give the area in square units of that denomination. 

The above Rule is frequently expressed briefly thus 
Area = Length x Breadth. 

We must remember here that it is the number of the units in 
length and the number of the units in breadth that wc should niulti- 
ijy together ; for length being a concrete quantity cannot be inulti- 
jRied by another conciete quantity such as breadth. Also, if the 
numbers giving the length and breadth be given in inches, or in feet, 
or in yards, or in miles, their product will give the area in square 
inches, or in square feet, or m square yards, or in square miles. 

433 . Since arca=alenglh x breadth ; 

Length* area-*- breadth, and Breadth* area-*- length. 

Hence, if we divide the number of square units in the area by 
the number of units in either the length or breadth, we shall find the 
number of units in the other. 

433 . The length and breadth of a square being^ equal, its side 
will be found by extracting the square root of its area. 

To find the breadth of a rectangle, whose length is twice or 
thrice its breadth, divide the given aiea by 2 or 3, and then extract 
the square root of the result. 

Note, Students should notice heic the difference between 
8 square feet and 3 feet square. By j square feet is meant an 
area which is equal to 3 squares, each of hich is a foot square. By 
j feet square is meant the area of a square whose side is 3 feet, and 
therefore whose area is 3 x 3 or 9 square feet. 

Ex. I. Find the area of a floor 8 ft. 9 in. long by 3 ft. 8 in. 
broad. 

Length*8 ft 9 in.*8i or V ft* ; breadth*3 ft. 8 in.*3j or Vft- 

/, area of the floor«(V x-y.) sq. ft** W sq. ft. -321V sq. ft 
*3 sq. yds. 5 sq. ft 12 sq. in. 

Ex. X. Find the width of a room 50 tt. 8 in, long having an 
area of 128 sq. yds. 2 sq* ft. 4 sq. in. 

Area-(i28x9+2iiy) sq. ft*iiS4yy sq. sq. ft 

Length»$ofL 8in.»5o}ft.«»Apft. 

A width«.<AW^+^) ft*-\w^ ft- 

*22(4ii ft ” 22 ft fa* 

Hots* since Miiest fe^t multiplied by linear feet gives sq. ft., it 
I qjHows that sq^ ft* diviided by Mnear feet gives linear feet, and so on 
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Ex. Find the area of a square court whose side is 17 ft. ll in. 

Here, length = breadth = 1 7 ft 1 1 in. = 1 7H ft. =* W- ft* 
area=s(Vi’‘ sq. ft. — sq. ft. =* 321^1^ sq. ft. 

= 35 sq. yds. 6 sq. ft. 1 sq . in. 

Ex. 4. How many bricks ii| in. long by 7i in. wide will be 
recjuircd to pave the floot of a room 1 8 ft. 9 in. long by 1 5 ft. 
8 in. wide ? 

Area of a brick =( 1 x 7i) sq. in. = V x V sq. in. 

Area of the floor =*(225 x 188) sq. in. 

/. no. of bricks reqd.=.(225 x i88)-t-(V x V) 

= 225 X 188 X Vt X tS = 452^ 

Ex. j. How many yards of fencing are required to enclose a 
square garden containing i ar. i po. 29 yds. 6J ft. t 

Area=i ac. i po. 29 yds. 6 f ft. =44100 sq. ft. 

/, a side= «y(44ioo) ft. = 2 10 ft. 

length of fencing u q<l =4 x 2 10 ft. = 840 ft. = 280 yds. Jins. 

Ex. 6. The area of the floor of a loom is 450 sq, ft, ; its length 
ib twice its Ineadth ; find its length. 

Breadth* ft.= v'^223) ft.= rs'ft. ; 

length=3 X 15 ft. = 30 ft. Am 

Ex. 7. A gardc'ii roller is 3 ft. 3 in. wide, and its circumference 
is 6 ft. 9 in. ; how many sep ft. of giound docs it pass over in 
8 complete revolutions ? 

In each revolution, the roller passes over a space of ground 
whose area is equal to the prochu't of the width and the circumference. 

/, area rolled over in one revolution = (3 J x6}) sq. ft.aae\;V sq. ft. 
area passed over in 8 rev olulions = Yir x8 sc^. ft. 

= sq. ft = t 75 t sq. ft. 

134 . Carpeting and matting always refer to the floor only. 

The amount of carpet or mat required to ewer a floor will be 
equal to the -areft rtf flnn r. Carpet or mats are sold in strips 
of different widths and when wc know t he width o f a strip, we canr 
find it s len^h by dividing the area oj me jt^oV by the width of 
the cartel ormat. 

Ex. I. Find the cost of carpeting a room 22 ft 8 in. long and 
17 ft 4 in. broad at Re.i. 2a. per square yard. 

Area of carpet=(22i x I7i) sq. V x V“X t sq. yds, 

/* required cost=^xA*"X^xiyj;ii=ill,^^ =/^M 9 . 

Ex. What length of mats, { of 4 yard wide, will 
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to cover a floor 15 ft. 8 in. long by 11 ft. 3 in. broad? also find the 
cost of the mats at 2a, 3/. per yard. 

Area of matting*«(i 54 x ui)sq.ft.=s V x V xisq.yds. — Vt sq.yds. 

.*• length of matting = (Vj’’ “»‘J) yds.= M^yds. = 264 yds. 

= 26 yds, o ft. 4 m. Aft\. 

Also, cost of mats« 2«. 3/. x ^4 = J x } a. — Rs.'^ \oa. 9^ 

Sx, j, Tlie cost of painting a siuface 8 ft. 9 in. wide at AV.3. 
I3tf. 4/>. per sq. yd. is AV.50. ^a. ; find the length of the surface. 

AV.3. I3<i. 4fi.z:^Rs.sl-Rs.\* ; Rs so Srt.“A’i “Vr . 

/, aiea of surface = (\'V “*■ V) sq. yds.^'jf' sq. yds sq. ft. 

/, length of surface sq. ft. — 81 ft. x/0 ft. 

= V ft. = 13 ft. 6 in. A?n. 

Ex, 4, The expense of carpeting a room thi ire as long as il is 
broad at A'j.3. 12«. per sq. yd. is AV.551. 4^. ; find the length and 
breadth of the room. 

A*j. 3. 12a.— Aj.3{ — Ajr.\ ; Ax. 55 i. 4 rt. = A.V. 55 i V'* 
area of the room - (* V-"** V) sq. yds =-147 sq, yds. 
breadth* JVV) yds.* ^(49) yds.=7 ydt,.=2i ft.\ . 

and length=:2i ft. x 3 =63 ft./ 


Examples CXXlX. 

1 . Find the area of each of the following rectangles : — 

(l) 25 ft. by 17 ft. (2) 36 ft. by 13 ft. 

(3) 17 ft. 6 in. by 13 ft. 4 in. (4) 19 ft 4 in. by 16 ft. 8 in. 

(5) 12 yd3. I ft. 5 in. by 2 ft. 9 in. (6) 5 yds. j j in. by 23 ft. 10 in. 

(7) 15 ft. 4i in. by 14 ft. 4 in. (8) 19 ft. i in by 17 ft. in. 

4 % Find the quantity of matting that v ill be required for each 

of the following rooms : — 

(l) $2 yds. 10 in. by 13 yds. 2} in. (2) 2 yds. i ft 6 in. by 4 yds. 9 in. 
(3) 22 ft. 8 in. by 17 ft. 4 in. {4) 6 yds. 2} ft. by 2 yds. i ft. 5 in. 
3. Find the length or breadth of each of the following rooms 

(1) Area»t5o sq. ft. 27 sq. in. and lcngth=6 yds. 2\ ft. 

(2) ... «3o sq. yds. 5 sq. ft. loi sq. in. and length— 15 ft. 7 in. 

(3) «*ii sq. yds. 3 sq. ft. 30 sq. in. and ... =37 ft. 2 in. 

(4) •*« "■17 sq* yds. 2 sq. ft. 131 sq. in. and breadth — 11 ft. ii in. 

(5) ... —402 sq. ft. 72 sq. in. and breadth— 5 yds. 2J ft. 

1 Find the area of a square whose side is 7 yds. 1 ft. 5 in. 

& How many sq. A^Rftd inches remain out of 313 sq. ft. of 
after covering a 9e6r 16 ft. 9 in. long by 12 ft. 11 in. broad ? 
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6. Kind the sides of the following^ squares : — 

6sq. yds. 7 sq. ft. 5234. in. ; 241 sq yds. 8sq. ft. Ii 2 sq. in. ; 3422554 in* 

7 . A piece of canvas of unifoim width is 7 ft. 3§ in. long and 
it covers 2 sq. yards 103J sq. in. ; what is its width? 

8 . Find the number of acres in a square held whose side is 
4 chains 50 links. 

0 How many sods each loj in. by 7J in. will be required to 
cover a piece of ground 25 yards by 14 yards ? 

10 How many planks, each 10 ft. 6 in. by 10 in., must be used 
to cover a floor 42 ft. by 17 ft. 6 in ^ 

11 . How many postage stamps, each i', m. by ^ in., would be 
required to cover a*wall 14 ft. by joft. 0 m. ? 

12 . How many boards 18 ft. 6 in. long and 7 in. wide will be 
required to floor a room 10 yds. r ft. 9 in. long and 8 yds. 6 in. wu’de J 

13 . A postage stamp is one inch long and Jin. broad; how 
many will an album of 32 leaves, 8 in long and 5 in. broad contain ? 

14 . A square space cont.iining 14034. yds. 3654. in. is to be 
lengthened by 4 ft. 3 in. in one of its dimensions and shortened by 
3 ft. 4 in. in the other ; what \m11 then be its aren ? 

15 . How many tiles 7 in. sqiiaic will be required for the floor 
of a room 19 ft. 3 in. long by 13 ft. 5 m. wide ? 

16 A garden roller is 3 ft y\ in. wide and 5 ft. 104 in. in Cir- 
cumference ; how many sq. feet and ini hes of ground does it pass 
over in making 4 revolutions ? 

17 . A rectangular field is 7 chains 35 links long and 5 chains 

broad : i ac. 3 ro. is to be cut off from it by a line parallel to its 

breadth ; where must this line be drawn ? 

18 . The lengOi of a loom is double its width, and the area of 
the floor is 136 sq. yds. i sq. ft. 18 sq. in. ; find its length. 

19 - 'I'he length of a room is three times its breadth, and its 
area is 635 sq. yds. 5 sq. ft. 48 sq. in. ; find its length in feet. 

20 . How many acres are there in a rectangular tract of country 
34 miles long and 2% miles broad ? 

21 . Find the cost of matting each of the following rooms 

(1) 119 ft. 6 in. long and 83 ft. 4 in. broad at 12a, per sq. ft 

(2) 146 ft. 9 in. long and 88 ft. 9 in. broad at 7a. per sq. yd. 

(3) 25 ft. 8 in. long and 16 ft 9 in. wide at Re.i. ya. per sq. yd. 

(4) 98 ft. 4 in. long and 24 ft. 6 in. broad at 3s. 9^ per sq* ibot 

22. What length of carpet will be required to cover each of the 
following floors ^ 

< 1) 2a ft. 6 in. long and 15 ft 9m. wide. Carpet 2ft. jin. Wide? 
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( 1 ) 35 ft- 4 in. long and 27 ft. 3 in. broad. Carpet 27 in. wide ? 

(3) 15 ft. 8 in. long and 1 1 ft. 3 in. wide Caipet | yd. wide ? 

Find the expense of carpeting each of the following 

glooms 

ti) 34 ft. 8 in. long and 13 ft. 3 in. wide with carpet i yd. wide at 
tia. per yd, 

^3) 31 ft. 6 in. by 23 ft. 9 in. with carpet 18 in wide at/?^’.i. 6a ^er yd* 

(3) 20 ft. 3 in. long and 17 ft, 4 in. ti^poad with carpet Jyd. wide at 

la, 4/. per yd. 

(4) 26ft. Sin. by 20 ft. 310. with caipet 4 yd. wide at 4s, S/£ per yd 
2 i. The cost of carpeting the floor of a room 12 ft 6 in. long 

at $a, per sq. foot is AV 187: 8<2 ; find its width. 

25 . The breadth of a room is 1 1 ft. 1 1 in. and the cost of 
matting the floor at 10a, 8p. per sq ft. is 3a 4/ ; find the 

length of the loom. 

4 38 . The length of a room is 23 ft. 6 in. and the cost of carpeting 
the floor at 4^. 6d per sq. yd. is 1 1 15s ; find the bieadth of the loom 

. It costs ^^.226. I4fl. to cover the flooi of a room 8 yds. 
9 in. long and 6 yds. 24 in. wide, with carpet 2 ft wide. Find the 
ptice of the carpet per yard. 

2 B. If the cost of carpeting a room 1 1 yds long and 8 yds w ide 
jjltMTcarpel at 3s. a yard, be £io- ibi , find the width of the carpet. 

jpWn. Find the expense of turfing a plot of ground, which is 
Sfoyds. long and rooft. wide, w^th turfs eadia > aid in length and 
X breadth ; the turfs, when laid, costing A\.3. 6a per hundred. 

The expense of carpeting a room, whose breadth is 12 ft. 
9 in. with carpet 24 m. wide at /?jr,3. 13a, 4p, pei yard is jRs 126. 4a 
length of the room. 

^ Olv4aying down a plot of ground w’lth sods 2 ft 6 in. long * 
and pin* yir&de, it is found that it requires 75 sods to foim one strip 
extending Its whole length, and that a man can lay down ij stnps 
each day ; find the surface coveied in 8 days 

^ 32 The roller used for a bowling-green being 6 ft. 6 in. in 
jcircumfiireiice and 2 ft. 3 m in width, is observed to make 12 revolu- 
tions firom one extremity of the green to the other : find the aiea 
rolled, M'hah the roller has passed lO times the length of it. 

33 Fmd die side of a square court-yard the expense of paving 
which at i4a. persq* yard is 385. 3a. 4^. 

8(. If 1571 tilas aach to in. square would pave a couiti how 
wooM be required if^e tiles were each 8 in. wide and 1510. long ? 

A 1^, eWch %tmce as long as jt is broad, ebsts £3^" lof. 

Find its length and breadth. 
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36 A lawn is half as long again ^ as it is wide , the cost of 
levelling it at 6a per sq yd is A*s 1764 , find the cost of enclosing it 
with a fence at As 3 12a pei yaid 


435 Papering and painting, always refer to the i^alh 
only , plfliflform g and whitewash ing both to the walls tJig 

, ana giazmg to the wtnaow^ only 

In finding the area of a 7 vall we multiply the length of the wall 
by Its height In a room theie are 4 walls, and the two that aiC 
opposite are equal 

The area of a wall running length wise ^length (of the 100m] 
X height , and that of a vail running bieadth wise = breadth (of the 
room) X height 

/, area of the 4 walls— 2 x length x height -f 2 x breadth x height 
— 2(len^h +breadth) x height. 

But 2 X (length +breadth) is the perimeter or oirottxt of the 
room, it e) the sum of the lengths of the 4 walls ' ' ^ 

/. area of the walls = perimeter (or circuit) x height. 

This expression gives the aiea of the walls, including tha* 
occupied by windows, door>, fiie places, Deductions must 
made for these in piactue in all questions i elating to papetl^ 
painting, plastering, &c unless otherwise mentioned Paper fSf 
coveiing walls is done up in long rolls, and is of a certain width, 
and to find the length of papci lequticri to cover the walls Of A 
room, we must first find the nuio/ t/u 7trf//r and thep divwcto thfo 
area by the width of the pipei is in ^it 434 

Note In finding the quintity of papei required to cover the 
walls of a room, the student must not multiply together lengtli, 
the bieadth and the height of the 100m , for this would ijme the 
volume necessary to fill the 100m instead of the quantity of papot 
required merely to covei the w ills Set Ait 441 s 

436 The area of the ceiling of a room is the samt as that Of 
the fioor Hence to find the dici of a ceiling multiply the kn^th 
of the room by its breadth 

Ex T f ind the area of the 4 walls of a room 30 ft 8 in. long, 
26 ft 5 in broad and 10 ft 6 in high 

Area of the 4 waUs=!2(3o ft 8 in 4-26 ft 5 in ) x 10 fh 6 m 
=s2X57ft iin xioft 6in 
-2X vv X V 3 q. ft -i,' ' sq.ft 

Fx 3 Find the length of papfr z ft. wide rei^wred 
walls of the above room 

Area the 4 walk«^,' ’ sq. ft. j t|(fi4th of ft. ’ 

.*. le«4^ of paper reqd ]Nia><WJ||&llflnK 
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Ex, Find the cost of papering the above room at 5a, 4^. per yard. 
Length of paper* 4 yds. ; 4j^. = 5Ji2.= 

/. cost required=g/lr.j-x^)[^=A^j.'* A^J.66. i)a. 

Ex, 4, A room 25 ft. 7 in. long, 18 ft. 11 in. broad and 10 ft. 
16 ih. high lias two doors, each 7 It. by 3 it. 4 in. and 3 windows, 
each 6 ft. by 4 ft. 3 in. ; determine the expense of plastering the walls 
and ceiling at 12^. per sq. yard. 

Area of the 4 walls = 2(2 5 ft. 7in. + i8ft. n in.)xioft. 6 in. 

= 2 X 44 ft. 6 in. X loft. 6ni. — 2 x 44^ x loj^sq. ft. 
= 2 X Y X V sq. ft.=-Y- sq. ft. 

Area of the ceiling ?= 25 tt x i8-} \ sq. ft = VV x Vf sq. ft. — ^tSS- sq.ft. 
Area of 2 doors = 2 x 7 X3 t sq* ft. = ^V* ‘»q* and that of the 
3 windows 8*3 x6 X 4i sq. ft. ^ sq. ft. 

whole area to be plastered =(-Y‘‘ f-yH'*-- ^-“-1') sq. ft. 

I M 4t 1 J 1 fi I S « n i 1 . .T/1e 

=~T54 - sq. it. = -Ta‘»b"' sq. yds. 
cost of plastering * x 12)11, = 17 27 ^l-^a,= Rs, 107, i^a. 


437* Having^e given the length and bn adth of a room,, and the 
are4 of the four walls,, to find the height. 

Height * (area of the 4 walls) — 2(leng th 4* breadth). 



, Ex, I, The cost of papeiing a room 15 ft. long at A^.i. 4^. 
■ sq. foot is A.r.710 ; the cost of carpeting the floor of the same 
room at Re.i. 14a. per sq. foot is AY243. 12^. Find the height and 
the breadth of the room. 


Area of the floor in sq ft. = Ar.243. J2a,-rRc i. 14a.* 130. 

/. breadth of the room* 130 sq. ft.-r- 15 ft. = 8ji^ft. 

Area of the 4 walls m sq. ft.* Aj.yio-^AV.i. 4a. = 568. 

Also 2(l€ngth+ breadth) *2(1 5 ft. + 8^ ft.)*2 x 23?ft.«s47j ft. * 

/, height of the room *(568-^-475) ft.*568 x tIt ft. * 12ft. 

Ex. 2, If the cost of papering a room 8i yds, long and 4 yds. 
high with paper 2 ft. wide at 2a, %p. per yard, be Ar.29. 13^1. \p, ; 
And the breadth of the room. 


. Rs,2<^gl%a, ^.=Rs. 2 ^\=Rs.^V^\ and 2a. %p.=Re,\, 

length of paper required yds. *179 yds. 

area of the four walls*(i79x|) sq. yds,*^ J a sq. yds. 
3(lengtb+breadih)»(-2J^.4.4) yds,*-i-p yds. 
the reqd* bre«M 4 th«(^¥--Si) yds.«-¥ yds. *20 ft. 
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The difference between the two costs (75 - 60) 15. 

But this arises from the fact of the bieadth being 3 ft. less, and 
fls therefore the cost of 20 x 3 or 60 sq ft of catpet. 

Now, since is the cost of 60 sq. ft. of carpet. 

• /, A*j. 75 is the cost of 60x5 or 300 sq. ft of carpet. 

Hence the area of the 100m is 300 sq. ft. and breadth reqd. 
of the room *= (300 — 20) ft. = 15 ft 

Examples CXXX. 

1, Jnnd the area of the 4 walls of each of the following rooms : — 

(i) 25 ft. 7 in long, 19 ft. 4 m. wide, and 9 ft 9 in. high. 

v2) 15 It. 6 in long, 13 ft. 4 in. wide, and 10 ft 6 in high. 

(3) 23 ft. 5 m. long, 18 ft. 7 in wide, and 9 ft. 6 in high. 

(4; 20 ft. 10 in. long, 16 ft. broad, and 10 ft. 9 in. high. 

2 . Fin 4 the lengdh of »\all paper required for each of the 
following rooms . — 

(1) t»i8 ft. 9111 square and 13 ft 4 in high, with paper i ft. 4 in. wide* 

(2) 21 ft. 4 in. loJ® 17 ft 5 in wude and 13 J ft high, with pappr 

i6i im wide, 

(3) 28 ft 6 in. long, 18 ft 9 in. wide and 12 ft. high, with paper 

I ft. 9 in. wide. 

(4) 32 ft. 5 in. long, 12 ft I in bioad and u ft 3 in. high, with 
^ paper { yd. wide. 

3 . Find the expense of papering each of the following looms 

U) 20 ft 6 in long, 17 ft. 4 in. broad and 9 ft. high, \vith paper 
20 in. wide at 3^. 4 p per yard. 

(2) 29 ft. 7 in. long, 21 ft 4 in. wide and 12 ft. ii in. high, with 

paper iij in. wide at 7l^. per yard. 

(3) 12 ft. 6 in. long, 8 ft 4 in. wide and 9 ft high, with paper 3 ft* 

wide, in pieces So yds. long, at 12^1. per piece. 

(4) S yds. I ft. 2} in. long, 5 yds. 3J in. broad, and 4 yds. htght • 

with paper 9 in. wide at 2i<f. per yard. 

^ 4 . Find the cost of painting the walls and ceiling of each 

of the following rooms : — 

(i) 12 ft. 6 in. long, 27 ft. 4 in. wide and 20 ft* high at sa» 
per sq. yd. 

(a) 15ft. long, to ft* broad and 9 ft. in* high at 144* 

(3) 35 ft. 4 in. long, 17 ft 6 in. wide atid 20 ft- high at pir 
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5 . A room is 20 ft. 6 in. long, 1 5 ft. 6 in. wide and 16 ft high ; 
It has two doors, each 8 ft high and 3 It. 9 in* wide and 5 windowst 
one 5 ft. by 7 ft, the other two 5 ft by 4 ft each. What will it cost 
to papet the room with paper one yard wide at 6a. 8p. per yard ? 

& A ^'oom whose heigfht is 18 ft. 5 in., breadth 20 ft lo in. 
ahd length 22 ft. 9 in., has a door 7 ft. 6 in. by 3 ft. 4 in. and two 
Ifeqnal vdndows each 3 ft* 6 in. by 5 ft. 2 in. ; find the cost of 
papering it at /fe.i. tia. 6p. per square yard. 

7 . A room is to be papiM^ed whose length is 23 ft. 8 in., breadth 
15ft. 10 in. ancT’TielgliJ ifftr^in,: in il there ar c^^tyy windows 
each 9 ft 6 in. high by 5 ft wide^a fire-placft. iiL^nrifiTgh by^ 6 ft. 
wid^ and a door 7 ft.. 6, m. highJ^y 3 ft. 6 in. wide. Find the cost 
of tlw "paper required at,i 7 f. 64 per piece of 12 yaids, the width 
of the-i^peT being 26 inches* 

What will be the expense of papering a room 24 ftf 4 in* 
l(mg, 19ft. 8 in. wide and 13^^ ft. high^ with a paper which is 27 ft wide, 
and costs iir. per piece of 12 yds.; the windows and doors not 
requiring tol^e papered, making up a sixth pait of the whole surface ? 

9. How many postage stamps, i in. long and % in. broad, 
will be required to cover the walls of a room 18 ft long, 12 ft broad 
h^d IQ ft 6 in. high ? ^ ^ 

w. Find the expense of whitewashing the ceiling and walls 
of a square room at la. 8p. per sq. yd., whose floor measures 
yds. I sq* ft. and height 11 ft 6 in. I 

Jit A room whose height is ii feet and length twice its 
fafeadth, takes 143 yds, o f pa p er^A wide^ for its four walls. How 
p&tieh carpet wiffirtwiiriT^^ 

12 . A room is 20 ft long and 16 ft. wide ; what must be its 
hcfight in order that the area of the floor and ceiling together 

be equal to the area of the walls ? f 

13 . A room is 19 ft. 5 in. loiig and 16 ft.*^ m. broad ; and the 
dBtttaf Minting the walls at 7a. 6p. pe*" s^l- is A’j.43. yu Find 
Ae hei^t of Ae ^tn. 

14 Tbn cost of carpeting a room- twice as long as it was 
iMoad at $0> per sq. yd. amounted to /fs,6i. 4a. ; and Ae 
Minting of Ae watis at ^ a sq. yd. amounted to J'is.26. 40. Find 
Aorpom. 

Sfi. carpeting a room A A long was /?. 4r. > 

(iiM tf m btMspiM'fmon 4 (L less AM It was, Ae expense would 
MveMiiA |g!.5. tW) i, WM the blwadA Of Ae room ? 

let w A thin 


ftxwnie 14 ft- 5 the cost jrf pabtihg the 

*34 4 ^ } M4 Ao 
^ *♦ S«- 4?- ri|id Ae 
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17 . The cost of painting the walls of a room i8 ft. long and 9 ft 
|iigh at 8«. a sq. foot is y?j.8io. Find the cost of carpeting the 
groom at Re, i. a sq. yard. 

18 . *A room is 14 ft. 9 in. long, 9 ft. 3 in. wide and 10 ft. 6 in. 
high j it contains two windows each 5 ft. 6 in, by 4 ft. : three doors 
each 6 ft. by 3 ft. and a fire-place 61 ft. by 4 ft. ; find how many 
postage stamps it would take to ct)vei the walls, a stamp being in. 
by i in,, supposing that the stamps may be cut if necessary. 

19 . Two lectangular rooms of the same height wore papered ; 

the first was Iritjf md rift wide, and the second 14 ft. long 

and 12 ft. wi|jie ; the paper was vfti.^iU, wide and 64^- P«C 

piece of 12 yds., and the hanging cost 6 a. per piecfe*; the whole 
expense was Rs.42 ; find the height of the rooms. 

80 . The length of a room is 20 ft. : the cost of papering tjie 
walls with paper 2-1 ft. wide at 4a. per yard is Aj.30. 6a, tp. ; 
that of carpeting the room at Rs.^- 5^?. 4/>. per sq. yd. is Rs.122, 3a. 

Find the height of the loom. ^ 

81 . A room 10 ft. high and 20 ft. long costs £190 to paint 
nts walls at 5.^. per sq. foot. What is the cost of the carpet 

will cover the fiooi at Rs.^. 2a, per sq. yaid ? 

82 . I| lakes 5904 tiles, eadi measuring 6 in. by 10 in., to cover 
the floor of a room 120 ft. long ; what is the width of the room ? 
What will b#the cost of laying down the tiles at 2a. 6 p, per sq- ? 

83 . c'ost of caipeting a room is Rs*72^ and of 

the same room with paper at la. per sq. foot is Aj,io 6, 40iTmI|te 
length of the room 1$ 18 ft., and if the width had been 4 ft. Maim 
cost ot the carpet would have been 18 less. Find the heigtit 
the room. 


4S8L Paths and moats, (i) When a path of a moataf a 
imiform width go^s all round outside a field, its area may be 
obtained either (i) by increasing each dimension byrtwioe ^ 
uniform width of the path or moat, and then subtractingtfee am rf 
the given field from the increased area ; or (ii) by 
each dimension by the uniform width of the path, 
using the following Rule 

Itn^ih^'increased breadth) 

^ the path. 

ftutif the path or the ipoat go round 
either (i) dhmnish each dimension of the fie|i<a 
’the wdA and sab^«ge 

Area df the field ; or (h) qiThll i ilSl ewB nii|wanmhHI|p 
• * width of die pathi 

width « the path. 
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Ex, / A rectangular piece of ground is 32 ft. long and 23 ft, 
broad. Find the cost of enclosing it with a path 4 ft. broad» at thfi 
price of Rs.$ per sq. yai d ; ( i > when the path is outside the piece of 
ground, (2) when the path is pait of the ground. ^ 

(32 + 8) ft. 

(i) Bv the first Method, r — ^1 


32+2x4*40; 23 + 2X4*31- 

/. area of the path 

-(40x311 sq ft.-(32X23) sqft 
* 504 sq ft = 56 sq. yds. 

/, cost = ^J.56 X 3 -^y.i68. 


“ N 

I CO 
N In 


By the second Method, 

32 + 4-36; 23 +-4*27. 
the area of the path 
-2(36 + 27) X 4 sq. ft. 

— 504 sq. ft. — 56 sq. yds. 
^ cost*— ^f.3X 56=«i ?y.i68 


(32+4) ft. 



(2) By the first Method, 


4 


32-2X4-24; 23-2x4-15. 

/• area of the path 

— (32x23) sq ft - (24X 15) sq. ft. 
-376 sq. ft.»-4ii sq. yds 

/• cost-i?J.3X4iff*>?J-i25. S<g. 4^. 



H0 second Method* 

f 32-4^38; 33 - 4 >=i 9 > 

.*• tbt area of the path 
» «2(88-t'i9)X4 sq. ft. 

*376 sq ft sq yds. 

I2S. sa. 4 ; 

Bm. i, A room 35 ft long by 18 ft. broad is enclosed by walls 
tS in. and all round the outside there is a verandah 9 ft. deep. 
<hMit of paving the verandah at 8a. per sq. yard. 

Shia« the walls are 18 in. or 1^ ft. thick, the external length of 
iie MtNt is (3m-2xii) or 38 ft. ; and external breadth is (i 84'2 

Now 384>9*-4$'' 5 2l>ff“30- 

*. asea of the v(«|ti|ij|hh«>2(47-t>3o)x9 $q. ft.a3x77X9sq. ft' 
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Ex. j. A rectangular courtyard 40 yds. 2 ft. 7 in. long and 
75 ft. 5 in. broad, has 2 foot-patl^s, each 7tJ0u viderthc one ruiniing 
the whole length of it nnd the other the whole breadth of it, crossing 
each other at right angles. Find the total expense of paving the 
court-yard w'lth pebbles at A’j.2. 4a. pei sq. yd., and the foot-paths 
with flag-stdftes at A^.i. Sa. per sq. yd. 


Area of court-yard. 

(including the paths) = 12211 x 75 tt or sq. it. 

^ (excluding the paths)— 11 5^V x67-]rff or ^ sq. ft 

/. afrea of the paths=(^ ** J l| ^ - • tH— ) ‘'>4* ft 
T =’ViY'’sq. ft=‘r* sq. yds. 

/. cost of paving the couit-yaid= ’ V.YF 

=/vS.i954. oa 34 A 

and cost of paving the paths x ‘ — A*j.238. 2a. 

/. the total cost ieqd. = A*j.2192. 2a. 3^/. 


Examples CXXXI. 


* J. A field is 300 yds. long and 200 yds. bioad ; if a belt of trees 30 
yds. wide be planted round it inside, find the area of the interior space. 

2 . A rectangular piece of ground is 60 yds. long and contains 

half an acre. It (oiisist^of a walk 8 ft wide surrounding a grass 
plot. Find the area of the plot ^ 

3 . A grass plot is 23 ft. 8 in. long and 16 ft 7 in. broad ; round 
it a walk mft. wide is made and pa^ ed at 1 5^?. per sq. yd. What is 
the cost of the paving ? 

4. How many paving stones, each of them one foot long and 4 
of a foot wide will be rcqiiiicd foi paving a street*45 ft. wide, surround- 
ing the outside of <x square, the side of w»bich is 225 ft. ? 

5. A hall 70 ft. long and 36 ft broad is enclosed by walls 18 in* 
thick, and all round the viiitsidc there is a verandah 13J ft. deep. 
What will be the cost of paving this verandah at the rate of i 2 a^ 
per sq. yard ? 

6. A rectangular court is 80 yds. long and 50 yds. broad It 
has paths, joining the middle points of the opposite sides 6 ft wid^, 
and it has also paths of the same breadth running all round it on the* 
inside. The remainder is covered with grass. If the paths cost 
13a- Atp. per sq. ft and the grass Re.\. 8<r. per sq. yd., find the whole 
cost of laying out the court. 

7. How many flag-stones each 576 ft long and 4*15 & widO^ttWt ^ 
required for paving a cloister which encloses a rectangular 

4577 yds. long and 4i‘93 yds. wide : the cloister being 12*45 

8* A rectangular court has a path of the iiAifprm width Of t l 
I ft* running round it ; the length Ae coui^ (ineludnig p|ih) ^ 
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IS 40 yds atid the bieadth 30 yds , find the cost of paving* the path 
at td per sc( yd and of co\umg the icin.imder of the court with 
tuj^at 13s per 300 sq ft 

/ 9 The aiea oi a squaie v-iicket field is 9 ac 3 ro 8 16 po , a 
jftth of the unifoim width of 39 yds is made dose to the boiindaiy 
'•^fon the inner suk ) of the field at a cost of 4d pei sq yd , and the 
lemainder of the field is laid down in tiiif Sfa cost of 5^ 6d per 
100 sq yds , hnd the total cost of prep ii mg the field 

/ 10 A room is 60 ft loni, by 29 ft wule how many people can 

seated in it on chairs ft wide, incl pi Ktd 2 ft apart fioin back 
to back, allowing a cleat pissage3ft wide down the middle of the 
room, and a spice 15 ft dtep at onr end ^ 

11 A bo\ w ith a lid is to be ni ulo ol i } in pi ink , the exteinal 
dimensions to be 3 ft 6 m , 2 ft 6 in and i ft 9 m How many squaie 
feet of pi ink will be used m the eonstiuction 

'^'12 It costs ^^6435 level and turf a square ciicket 

ground at 6d p[er sq yd , hnd the cost gf enclosing it with in iron 
railing at 3 ♦ iSa per >aid 

13 A cistein, without a lid, whose floor and sides iie in 
thick, IS 5 ft 3 in long, 3 ft 7 in wide and 2 ft 5’ in high m its exter- 
nal dimensions Jhind the area of the inside surface, and the cost of 
Banting the inside at the 1 ite of 2a 8/ pti sq foot 

^ ^ 14 A rectangular glass plot measaies 320 >ds by 160 yds , all 
round it (on the outci sid*' of the bomidai>) is a gravel |Mth 6 ft 
broad , the price foi making the grass plot is 4a per sq yd , <what 
must be the price of*the gravel path pei sq yard, that tne path may 
cost R\ 11832 less than the grass plot 

^ 15 A couit-vard 15 yds b> J2 >ds is to be paved with pebbles 
' JV 8a per sq yd except two foot p'»ths at right angles to the 
/• the'*!? 4 Wide, which meet in the ccntie, forming a cioss , 
«2(a8-f^® laid in pa\ing at Ke i roa pci sq yd , find the cost 
«376 sq ft 

cost«/?j 12J cubits long, 81 cubits broad and 6i cubits deep 
« . ’ead How many sq cubits of lead will be required ? 

ffi the lead, if each sq cubit weigh 8 seers ? 

Pe' " 

F md the cost of pavini ^ 

ihP ^ "II* CUBIC MEASURE. 

me room is (3Sf2xi^ 

St it) or 21 ft tic, ^ive deal with the volumes of rectangular 

Now 38 + 9 fc 47 , 2tt 

/. area of the has length, breadth and thickness 

kMxallelopiped or solid is a solid figure 
i»stB^«4in|nctangular surfaces, of which every opposite 
ddSd oaraUel : as a i^nck 
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(i ) A cube IS a rectangular solid bounded by six squares ; as a ///>. 
00 The length, breadth and thickness (or height or depth) of a 
icrtangular solid are called its dimensions. 

(c) The capacity or volume of a solid, is the quantity of space, 
comprehending length, bicadth and thickness, which it contains. 

(/) The word content is also fiectnently used to denote length, 
area and capacity or \ohuiie. 

440. A lectangular solid measuring a yard each way is called 

a cubic yard a rectangulai solid rncabuiing a foot each way is 
c alled a cubic foot , and so on , 

441. V'o fud ihe vn/itiiic of a rct t (insular solid. 



F 












Let ABCn repivsent a Rectangle whose length AB is 4 inches 
and breadth AD,, j inches. 

Then ABCD mil contain 12 scjuaie inches. 

If on the figure ABCD there be plac'ed A R B 

a solid in the torin c»f a dice, cadi edge 
being one inch in length, on everv square 
as ARR(j^ we shall hd\e a layei of solids 
containing as many cuIju im hcs as there 
arc sqiiaie inches in J/J(7\ or 12 ( ubic’ 
iVichcs , if on tins layer wo plac e a scu oncl 
layer of exactly th(' same foim and si/e, D 
we shall ha\e the whole solid two indies 
high and c'oiitaining twice 12 I'uhu inches; and so on Hence the 
whole number of cubic inc lies in any «udi solid will be expressed by 
the product of the number of s<tuaie indies m the base or rectangle 
ABCD,, iniiltipliecl by the number of inches in the height. Therefore 
the jiroccss for measuring the volume or solidity, or capacity of 
any rectangular solid is exiircssed by the following Hulk . — 

Rule. Rxfres^ the breadth and heijt^^ht or fhukness in 

units of ihe same denomination , their product loill ^ive the volume 
in cubic units' of that dewanination. 

442 It should be noticed here, as in Art. 431, that if the 
number of inches in the length, and breadth, and height be mixed 
numbers or fractions, still their product will give the number of cubic 
inches in the volume Also, if the numbers giving the three dimen- 
sions be given in feet, or in yards, or m miles, their product will giv’e 
the volume in cubic feet, or in cubic yards, or m cubic mdes. 

443. The above Rule is more briefly stated thus : — 


Volume Breadth x Height . 

Length^ volume “(b I eadth X height) ; Breadth-volume + 
(length X height) ; and Height = volume-*- (length x breadth). 
Ex. 1 . Find tlie cubic content of a* rectangular solid whose 
dimensions are 10} ft. long, SJ ft. broad and by ft. high. 


22 
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The cubic content = loj x8} x 64 cub. ft. = V- x-V x V cub. ft. 

— cub. ft. = 5481^ cub. ft - 548 cub, ft. 1080 cub, in. 

Ex. 2. A square block uf '»lone 2 ft. in thickness, is in cubic 
content 5 cub. ft. 24 cub. in. ; what is the length of its edge ^ 

The area of square stone = 5 tV cub. ft. — 2 ft. = TJi sq. ft. 

/. each edge rcqd.= ft. = iJ ft. - 1 ft. 7 in. 

Ex. J. How many bricks will be required to build a wall 75 ft. 
long, 6 ft. high and 18 in. thick ; each brick lieing 9 in, long, 4I in. 
wide and 3 in. deep. 

The volume of a brick x f*^) cub. ft.^TTir cub. ft. 

The volume of wall --7 5 x6x cub. ft ~ 75 X9 cub. ft. 

/, the number of bricks = 75 x 9 cub. ft. — ttf cub. ft. = 75 x 9 x ’ 

= 75 X 128--Q60Q. 


Ex. 4. What is the length of a room, whose width is 10 ft. 4 in. 
and height 10 ft 6 in. ; and which contains 1519 cub. ft. of air.f' 

rr., . 1 1519011!). ft. ^ r 

The length= x^, 


Ex. 3. A reservoir is 24 ft. 8 in. long by 12 ft. 9 m. wide , how 
many cubic feet of w«iter must be drawn olf to make the siutace 
sink ft, ? 

As the surface sinks 3V ft., the depth of the quantity of water 
drawn off is also 3J ft. 

/, quantity of water drawn off-=24? x 12J X3J rub. ft. 

= V X V X ff cub ft. = 1100; I lib, ft. 


Ex. 6. Water flowing at the rate of 60 ft. c\cry 4 min. through 
a cylindrical pipe, whose sectional area is 16 sip in. fills a squ.'irc tank 
32 ft. deep in 8 hours, h'ind the lengtli and breadth of the lank. 

The quantity of water flowing through the [)ipe in 4 min. 
— 16 sq. in. X 60 ft.s= ,V x 60 cub. ft.s= V cub. ft. 

/. quantity of water flowing in 8 hours =(-t x 15 x 8) cub. ft. 

= 800 cub. ft. 


/, the area of the tank =800 cub. ft. -*-32 ft. = 25 sq. ft. 

As the tank is a square, /. each side== x/(25) ft. «s ft. 

Ex. 7. A rectangular pond 60 ft long, 49 ft. 6 in. broad and 
6 ft. 8 in. deep is full of water ; 100 w'ater carts are employed to take 
away water from it, the water box in each cart being 5 ft. 6 in. long, 
4 ft. 6 in. broad and 16 in. high. How much will the water sink 
/lown, when each of the carts has been used 3 times ? 

The cubic content each cart»«(5j X4J x if) cub, ft.«33 cub. ft. 

/, quantity of water drawn off«33 cub. ft x 100 x 3=9900 cub. ft* 
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The area of the surface of water m the tank=(6o X49i) sq. ft 

=!= 2970 sq. ft. 

the water will sink down 9900 cub. ft -^2970 sq. ft=-\" or 3^ ft. 

TTr S. The exterior dimensions of a box made of wood of half 
an inch in tliickness arc 5 ft 4 in lonj*, 4 ft. 3 in. broad and 3 ft 
9 in. hij'h respectively ; find the e\i)enbe of painting it inside and 
outside at 6a, gfi. per square yard. 

The wood being A in. thick, the inner dimensions are 5 ft. 3 in. 
4 ft 2 in. and 3 ft 8 in. resiiectively. 

The exteiior suiface to be ])ainted=2(5 ft 4 in. + 4 ft 3 in.)X3 ft. 
9111. + 5 it 4in. X 4ft 3111. X 2 - 2 X 9ft 7 in. x 3ft qin. + 5ft 4111. x 4ft 3 in. x 2 
= 2X9t', X3] sq ft + 5't X4}:X2 sq. ft 
= (‘;iM-’j‘)sq. ft-^ip sq.ft 

The interior suiface to be painted ■=-2(5ft. 3in 4 - 4 ft 2in.) x 3 ft 8 in. 
+ 5 ft 3in.X4ft 2in.X2 = 2 X 9 lt 5 in. x 3*? ft + 5 i X4J X2 sq. ft 
^■( 2 X 9 ^ X3i)sq. ft.+(5i X4iX2) sq. ft 
+ n ft. = ^T^^ sq.ft 

the whole area to be painted = (®Sl'‘ sq. ft = ^^VY~ sq.ft 

= -Ufi sq. yds. 

' /, cost reqd. := 1 J J x 6la, = 1 72 .1 JV?. = A’j.to J2a 6i^. 

Examples CXXXII. 

1 . Find the cubic content of each of the rectangular solids 
whose dimensions are the follow ing 

(1) Length 6 ft 4 in. brcsidth 5 ft 3 in and height 3 ft 6 in. 

(2) 12 ft 8 in .:. . 9 ft 10 in 8 ft 5 in. 

(3) 15 ft. 7 ni 12 ft 5 in 8 ft 4 in. 

(4) 10 yds 7 in 8 yds 2 ft 3 in 2 yds. 2ft qin. 

(5) 0 \ds. 2ft 3 in.... 4 )ds. 1 ft 7 in 6 It 10 in. 

2 . Find the \olumc of a <ube whose edge is 13 ft 8 m. 

3. Find the cost of a piece of timber, whose length, breadth 

and thickness arc respectnely 54jft*» 5 ft- - ft- 5 per 

solid foot. 

4 . What must be the length of a trench 6 ft 8 in. deep and 9 ft 
2 in. wide, that it may contain 13 cub. yds. 15 cub. ft 1152 cub. in. ? 

5 . If 56 cub. ft. 1044 cub. m. of timber arc required to floor a 
room 29 ft. 3 m. broad by 35 ft. 4 long ; find the thickness of the 
boards. 

8 . Find the height of a room 26 ft. 4 in. k ng, 13 ft. 9 in. broad, 
the content of which is 44898 cub. ft 4 cub. in. 

7 . If 473088 bricks, each 9 in. long, 4i in. broad and 2^ in. thick 
be required for a wall J a mile long, 7 ft. hj^ and of a certain thick- 
ness ; find the thickness. 



340 


ARITHMETIC. 


8 . A wall IS to be built 15 yds lonj», 7 ft. hit’ll and 13 in. thick, 
with a door-way 6 ft. hij*h and 4 ft wide, how inan> bricks will it 
rccjuirc, if each brnk inrliulm^ nv»»**ar occupy 108 cub. in ^ 

9 . Find the ed^e of a t ube' which contains 15 cub. ft. 1080 cub. in 

10 . The bottom of a cistern contains 16 sep ft. 12B scj. in , how 
deep must it be to c’cmtain 1216 gallons ^ 1 ‘'allon c'ontains 277+ c ub. 
in. nc*arly. 

11 . A cubic tool of water weij*Iis 31 i seers. Find the len^jth 
of tlie side of a cubic vessel whose contents (watei) weij^h loi iiicls. 
39 sr. ch 

12 . A space 8 ft. sc{uare and 10 ft. high is cuclosc'd all loiind 
w’lth earth of the uniform thickness of 2 feel, what is the cpi.intity of 
earth ^ 

13 A cubic foot of watei weighs b 2 \ lt»s , and a icioin 18 ft 9 in* 
by 13 ft. 4 in. is floodccl to the dejith of 2 imlws , what is the weight 
of water in the 100m ^ 

14 . How many liruks of which the length, lircsulth and thick 

ness are 12, 9 «incl 6 m. rc-spec ti\ ely, will be icquiic'cl to liuiltl ,i 
wall, wbeiTof the Icuigth, height and tlnckness .ire 64, 9 and i] ft 
res])ectively ? • 

15. If 56 cub. ft ^12 cub. in be the contCMit of .in open cistein, 
6 ft 2 in, long, and 3 ft. 4 m. wide, wb.it will be the c'ost of lining the 
inside of it with lead at loy. 1 1//. per sq >d. ? 

16 . If a cubic foot of non weigh 78 imus .is much «is a ml) 
foot of water, find the w'cight of a block of iron 20*28 ft long, 2 58 ft 
biojid and 25 ft thick, su})pc:)sing .1 cub. foot of watei to wcMgh 
icx)o o/. Avoir 

17 . The depth of winter in a cistern whose base cont.uns 
1344 sq. in. is 2 ft. JO in. Find the depth of the same cjuantity of 
water in another eastern whose b.asc conlains 1088 sc[ in. 

18 . The weiglil of a c'ubic foot of watei bung 31 J seers, find 
the weight of a rc*c-tangular block of gold 8 m in length, 2 in in 
thickness and 3 in. in breadth ; th(‘ weight of a m.iss of gedd lacing 
ic)*25 times the weight of an equal bulk of water. 

19 . A cistern whose length, depth and breadth are 6 ft. 3 in., 

5 ft. and 4 ft. 2 in. respectively, is filled with waiter .and leaks till the 
water sinks 7 in. , find the volume of watei left 

20 . How many bricks, each 12 in. long, 4 in. wide and 3 in. thick 
will be required to build a wall 18 ft, 8 in. long, 12 ft. 6 in. high and 
9 in. thick, leaving in it a door-way 6 ft. 3 in. high and 2 ft. 8 m. wade ^ 

21 A cubic foot of water weighs locx) oz. Avoir. Find in tons 
the weight of a rain-fall of one inch over an acre of giound. 

22. I'he breadth oft room is twice its height, and half its length, 
and the volume of air in the room is 4096 cub. ft. Find its length. 
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23. If in a bo\ 3 ft. 6 in lonj*, 1 ft. 7 in. drop and i ft. 10 in. 
uidc, I pack 160 books each 9] in lonj*, 5! in wide and 1 } in. tlnck ; 
find liow many more, of a si/e 7 in. lony, 4} in. wide and i in thick, 
are required to fill it. 

24 . A gentleman wishes to raise Ins l.iwn (which is 634 yds. 
lon}^ and 340 yds. broad) 2 ft and for that purpose dij^s a moat round 
it 17 yds. broad in every pait , supposini^ the depth of the moat 
to be uniform, how deep must it be in ordet that he m.iy have soil 
sufficient for his purjiose ’ 

25 A room 21 ft. lonj» by 13) ft. wide is surrounded by walls 
ft thick and 14 ft. hij^h. 'I'heie are two doors each 4^ Tt. by 6 ft., 

and one window 3 ft. by 4) ft. Find (r) the cost of buildinj,^ the 
walls at the r:ite of AY 5 \a per cub 3'aid .mil (2) the number of 
bricks each me.isunn^ 9 in X4 m X2l in. required for the work. 

26 In the middle of a rectangular held, 350 yds. loni,^ by 
250 yds bioad, a lank 50 yds ‘-quaie is dii;^^ and tlie earth is thrown 
e\(‘nl\ on the field to a height of one yard Find the depth of the 
tank and tin* cost of di}4j,nnj4 it .it <)/>. pei cub. >ard 

27 'I he content of a box, whose length is twii e its breadth, 
.ind whose breadtli is twace its dejitli, is i c'ub jxl ; find its dimi'n- 
sions, and the cost of gilding it at 141^ per sq. fit 

28 Find the cost of p.uiiting the surface of a cube, the edge 
of whicli IS 2 ft. 5 in. at 10/7 pei sq. yd. 

29 A closed vessel of met.il i in thick, the external dimen* 
sums of which arc 8 ft. 3 in , 7 ft 5 in. and 4 ft 3 in w'cigdis 3 cwt. 

I qi. S lbs. ; what would be the weight of a solid mass of the metal 
of the same dimensions ? 

30 . Find the cost of ni.iking a load no yds. in length and 
t 8 ft. wide; the soil being first exc.ivated to the depth of i foot at 
<i cost of 8^7. per cub yd , rubble being then laid 8 inches deep at 
8a ])er cub. yd .md gravel ])laced on to]), 9 m thick at AV.i. 4a. 
pel cub. yd. 

31 . The content of a cistern is the sum of two cubes whose 
edges .lie 10 in. .and 2 m .ind the area of its base is the diffidence 
Between two scjuares w'hose sides are i ft. and i * ft. Find its depth. 

32 \ cubic foot of gold is extended by hammering so as to* 
cover an area of 6 acres. Find the thickness of the gold as a 
decimal of an inch to 7 places of decimals. 

33 A cistern 32 ft. long, 25 ft wide and 11 ft. deep is emptied 
in 20 minutes by a pipe whose sectional area is 14 sq. in. How fast 
docs the water flow in the pipe ^ 

34 A cubic foot of watei weighs 1000 01. Avoir. ; a pipe whose 
bore is 5 sq. in,, discharges 312^ tt»s. of watqf per minute ; find the 
rate per hour at which the water issues. 
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35 . The contents of a reservoir of square’ bottom arc let out 
through a rectangular hole 3 in. by 4 m. If an edge of the bottom 
be 6 ft. and the height 4 ft. 8 m., and water flow at the rate of ft. 
per second, whai tunc will be spent m discharging ihe contents ? 

36. The cubic content of a n>oni 20 ft. long and 124 ft. liigh is 
4875 cubic feet ; find the Co's! of painting its walls at 6^1. per sq. yd. 

37 . An iron chest 5 ft. long, 3 ft. broad and 2 ft. 5 in. high is 
made with sheet of iron 1 in. thick. Find the inside content of the 
chest and the weight of the chest, if i cub. foot of iron weighs 
6 inds. 8 sr. 

3 a A *ank is 100 ft. long, 60 ft. broad and i8 ft deep ; 20 water 
carts, each carrying 30 mds. of \iater at a time are einjiloyed to empty 
the l^ank. If a cub. foot of water weighs 30 seers, in how many 
times will the tank be emptied ? 

39 . A hollow lectangular iron pillar 10 ft. in length is made 
with iron shec'ts i in. thick and the 1>rcadth of the hollow' part is 
6 in. Find the weight of the pillar, if i cub. foot of iron weighs 
6 mds., and its price at AY 5. Sa. per niaund. 

40. A cistern, measuring 13 ft. in length, 5 ft. in breadth and 
4 ft. m depth has a tap w'hich, not being jiroperly opened, dischaiges 
54 gals, jin hour less tlran it would otherwise do and empties the 
cistern m 7J instead of *6 hours. How many cub. inches are there 
in the gallon ? 

41. Water flows into a rectangular cistern w'hose dimensions 
are 12 ft. i in. long, ii ft. 8 m. wide and 5 ft 4. in deep through a 
pipe of 10 sq. in. a])erture at the rate of 2i ft. per second, and flows 
out through an orifice at the rate of 2 ft. 5 ’8 in per .second ; if the 
cistern is filled in 2 hours, find the si/c of the orifice 

42. A stream of water 8 yds. broad at the surface and 6 yds 
at the bottom and 2 >ds. deep, flows at the rate of 1 4 miles an hour 
into a tank 220 yds. long and 56 yds. broad, which holds 74250 tons 
of water. > ind the depth of the tank and the time m which it will 
be filled, a cubic foot of water weighing 1000 oz. Avoir. 

III. DUODECIMALS. 

444. Artificers take the dimensions of their work in yards^ 
'feet^ inches^ parts^ &^c. j and it is usual to reduce the yards to feet so 
that the dififerent denominations are all connected by the same 
number 12, or decrease in a tivelve-fold proportion, from the place 
of feet towards the right hand. For the sake of uniformity, the 
denominations after feet are termed primes^ seconds^ thirds^ &c., 
distinguished respectively by accents, ', ", &c., placed a little to 

the right, contiguous to the figures to which they belong. 

Thus, 20 feel, 8 inches, 5 parts, 7 thirds, &c. is written 20 ft. 
8'. 5". 7"'. &c. and \s reacT 30 S primes, 5 seconds, 7 thirds, &c. 
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From the circumstance above mentioned, the process is frequently 
called Duodecimal Multiiiliration or Duodecimals ; and it is also 
sometimes termed Gross Multiplication ; but the former of these 
names are evidently misapplud, because the lUJferent digits of the 
Vtinous denominations are not connected with each other by the 
number 12 though the denonii nations themselves are. 

445 In Duod ec imals!^ the sub-multiples of the foot whether 
linear, square or cubic — follow' the scale of 12, sc> that, 

Linkvr Measure 

1 foot = 12 primes I j second - i2 thirds 

I prime= 12 seconds | 1 third = 12 fourths ; &c. 


Square Measure. 

1 sq. ft.= 12 (superficial) primes 
I supl. prime = 1 2... seconds 
j ... sccond= 12. ..thirds 
T ... third = 1 2... fourths ; c'vc. 

446 . The whole of the «ibovi 
thus : 


Cunic Measure. 

I cub ft — 12 (solid) primes 
I solid prime -12... seconds 
I ... St (on(l== 12... thirds 
I ... third — 12... fourths ; &c. 

statements can be briefly stated 


J linear foot 1 

T square foot - = 12'= 144"= i728"'=2o)'.36''' =&c. ; 
I cubic foot ) 


therefore in linear measuie the utth is the same as the prime^ in 
square measure as the saond^ and in a cubic measure as the //:/>•</. 
Henct% wc* can ciisily pass fioni quantities expressed in duodecimals 
to those c\i)ressed m feet and inches, and conversely 

Ea I, (ainvert 37 ft 5 3" into ft. .ind in.., and 47 ft. 5 | in. 
into Duodetinials. 


(«; 37 ft. s' 3 "= 37 ff. Sti in. ^ 37 ft S'. 'n 

V\ 47 ft. 5 J in. = 47 ft. 5 f’j in. =■- 47 ft. s'. 9"- 

Ex. 2. Express 27 sq. ft ii8t sq. in. in Duodecimals^ and 
46 sq. ft. 10' 7" 8'" in. sg. ft, and sq. in. 

(«) 27 sep ft Ii8|sq. in. — 27 sq ft ii8iV= 27 sep ft 9' 10'' 8'''. 

{b) 46 sq. ft 10' Y* 8'" =46 sep ft 127 i^2''= 46 sq. ft. sq. in. 

Ex. J. Convert 25 cub ft 1267J cub. in. into Duodecimals^ and 
48 cub ft (J 7" 8'" 9iv 4V into cub. ft. and cub. in. 

{d) 25 cub. ft 1267J cub. in. = 25 cub. ft 105" 7'" 64*'' 

cub, ft 8^ 7'"^ 6^^ 8\ 

(b) 48 cub. ft 6' 7" 8"' 9*v 4V »48 cub. ft 79" 8" 

=*48 cub. ft 956jf6- cub. in. 

=*48 cub, ft 956* cub, in. 
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Examples CXXXIIl. 

1 . Express in yards, feet and nii'hes 

(0 '/ ft. 3' 6 ; 25 ft. 1 1' 10" 8'" ; 146 ft 6' 9" 9'". 

(2) 18 sq. ft. 1 1' 6" 8'" , 216 sq. ft. 6' o" lo" 6»' ; 274 sq. ft. 4' 10' o'" 9*'. 

(3) 20 cub. ft (/ 6" 9'" ; ] r cub. ft. 4' 8" 3" , 83 cub. ft. 6' 5" 10' 8" 8^ 
{4) 25 ft. 8' 3" 9'" , 24 sq. ft. 1 1' 3" ; 2341 cub ft. 5' 6" 8" 8*'. 

2 . P-xpress in DuodcLimals 

(1) ^3 ft- 5l i t9ydb. 2 ft. 6.;in. ; 7 yds ift in , 9 yds. 2 ft 4{ in. 

(2) 50 sq ft. 68 sq. in. ; 47 sq ft. 63 s({. in , 33sc|. >ds 3 sq ft 284 sq in- 

(3) 4 cub ft. 1088 cub. in. ; 42 cub. ft. 334 ( ub. in. , 39 cub. ft 

1120^ cub. in. ; 18 cub. ft 1664 cub- in. 


447. I Jeforc reckoning areas and xoluines by Duodc'Cinials, wc 
must notice the relation which exists between the following products. 


Square Measure 
feet X primes = (superficial J ])riincs 
feet X sec onds = „• sec onds 

feet X thirds s= „ thuds 

and so on. 
primes x primes = 
primes x seconds = 
and so on. 
seconds x seconds- 
seconds x thirds — 

for I ft. x I 
sq. ft.= 


Cunir Measure 
supl. ft xpmnes= (solid; prunes 
„ ft xs(‘(onds= „ s(‘(onds‘ 

„ ft xihirds= „ thuds 
and so on. 

„ piiincs X pnines— „ seconds 
„ pnines X setonds= „ thirds 
.nid so on 

„ secfinds X secr>nds = „ fouiths 
„ sec oncls x thirds - ,, fifths, &c. 


,, seconds 
„ thirds 

„ fouiths 
„ fifths, t'cc 

ixV4i>d ft.= I’l scj. ft = i' ; I It. xi"— ix^it sq. ft.= 
: 1 ft, X i'"= f X rVih cub. ft.=. ^ cub. ft.= T" ; c'Cc. 


448 . The operation enijiloyed to c'<jm])ule sujic'rficial and solid 
contents is that of M ultipli('ation, conducted by means c^f a mixed 
Denmal and Duodecimal scale of Notation ; the figures of the feet 
being expressed and multiplied in the ordinal y way, w'hilst in the 
other places the number 12 is always made use of instead of 10. The 
denomination on the left hand of the multiplier is used first, those C 3 f 
the multiplicand being taken as in othc'r casc^ ; then the next in 
order, and so on ; and for the reason that w'e put the first figure of a 
partial product one place to the left of that of the prececling one 
when we begin with the least denomination of the muluplier, the 
terms of the product here must each be put one place to the nght of 
those of the preceding, in order to possess their propci rc-lati\e 
values ; ,ind the addition is effected by beginning with the lowest 
denomination, as in cont^^ound quantities. 'I he practical appluatic^ns 
of the Rule will be best understood by the following Examples. 
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Kx. 

5 ft. 3 in. 
5 ft. 

_4 

21 sq. ft. 

_3 

24 sq ft. 

Ex. . 
7 ft. 

7 _ 

54 sq. ft 
5 


/. f incl the circa of a ret tangle whose adjacent sides aic 
and 4 ft. 9 in. 


3 

.9 

o' 

II 

ii' 


4 ft. X 3'= 12'= r ft o' , tarry i ft. 

4 ft. X5ft. + i ft =21 ft. ; 

c/ X3' = 27" =2' 3" ; (/X5ft. + 2 '= 47 ' = 3 ft- ti'- 
Thus the aiea— 24sq ft 13^; sq. in. 

Required the aiea of a square whose side is 7 ft. 8' 9". 

9" 

9 

3" 

10 o'" 

9 6 9"" 


59 sq ft 8' 10" 6" 9'" 


7 ft X9 - 6f=5' 3" , 5'. 

7 ft x8' +5' :^6 i^=--5 ft i',.tS:c. 

8' X9"=72"'=6" o'" ; 

8'x8' +6".^7 o"-- 5' 10"; L^c. 

9" x9"=8i""= 6'" 9"" , c'i'C. 

Thus the aiea=59sq. ft. 106 1*. sq. in. 


hx J. Kind tlie I'onteiil of a KTtaiigiilai solid whose lineal 
dimensions an* 5 ft. 6 in., 4 ft 5 111. and 3 ft. 4 in. 

5 ft. 6' 

^ _ _5 

22 S([ n. O 

_ _ 3 _ 6 Thus the lecjuircd volume 

24 3 f) =80 cub ft. ii' 8 " 

3 4 _ _ =^8 Q(ub ft i68o(ub. in. 

72 r. ft JO (} 

8 1 2 o'" 

80c. ft. IT 8 o" 


E.v / Required the cajiacity of a cube the length of whose 
edge lb 2 ft. 9 in 

'fhe capacity = 2 ft. 9' x 2 ft. 9' x 2 ft. 9'= 7 sq ft (>' 9" x 2 ft 9' 

= 20 cub. ft. 9' 6" 9'"'— 20 cub ft. 1377 cub, in. 


Examples CXXXIV. 

1 . Find by Duodedmals the areas of the following rectangles ^ 
ft) 14ft. 6 in. by 12ft. yin. (2) 25 ft yin. by yft. loin. 

(3) 16 ft. 5' by 12 ft. ii'. (4) II ft. ii' by 2 ft. 3' 4". 

(5) 9 ft- 4' r" by 5 ft- 6' 4’. (6) ly ft. 3' 4" by 19 ft. s' n". 

(y ) 15 ydb. 2 ft. 4 J in. by 9 yds. 2 ft. 4} m. 

(8) 2oyft. 4l in. by 05 ft. yr^m. (9) lyft. 3^ in. by 12 ft. 6i in. 
to) 19 yd.s. 2 ft. 65 in. by y yds. 1 ft. 3 J in. 

(ii) 10' 3" 4'" by s' o" 6"'. (12) 13^1. 2' 6* by i' 9" 10'". 



346 


ARITHMETIC. 


2 . Find by Cross Multiplication the volumes of each of the 
following solids : — 

(1) 8 ft. 6 in. by 3 ft. 9 in. by 5 ft. 4 in. 

(2) 3 ft 7 in. X 5 ft. 8 in. X 2 ft. 1 1 in. 

(3) 4 ft. 6' by 5 ft. 7' by 6 ft. 8'. (4) 8 ft. 9' x 5 ft. 10' x 3 ft. C 4". 

(S) 18 ft. f 4" by 17 ft. 3' 9" by lift. ii". 

3 . Find by Duodecimals the area of a square whose side is 

(l) 2 yds. I ft. 3; 111 . (2) 123 ft. in. 

4. Find by Duodecimals the volume of a cube whose edga* is 

(1) 12 ft. 3 in. (2) II ft. 6' 5". (3) 3 ytls. i ft. f\ m. 

5 . Divide 1532 ft. 9' 9" superficial measure by 18 ft. 9' lineal 
measure. 


IV. SQUARE & CUBIC MEASURES OF BENGAL. 

449 In Ilengal, the arenas of rectangular fields, &c., are found 
by a method similar to the above, and is called Suvankar*s 
Method. 


Suvankar the following RULK for finding areas : — 


Ihgha X chatak ~ chatak 
Katha x chatak — g anda 
Chatak x chatak=kdg 
20 dhfilbasi katha ; 16 gandas = i dhul ; 16 kdgs=si ganda. 

Ex, Find the area of a rectangluar field 5 bi. 14 kat. long and 
4 bi. 13 kat. broad. 

4 bi. X 14 kat. = 56 kat. = 2 bi. 16 kat. ; 
carry 2 bi. 

5 bi. X4 bi. 4-2 bi. = 22 bi. ; 13 kilt. X 14 kat. 
= 182 dhfil = 9 kat. 2 dhiil ; carry 9 kat. ; 
5bi X 13 kat. +9 kat. = 74 kat. = 3 bi. 14 kat. 
2 dh{il=2 X 16 or 32 gel =: 1 ch. 12 ga. 


Bigha X bigha-=bigjia 
Big ha X katha = k^ttha 
Katha x kath 1=* dhiil 


5 bi. 14 kat. 

4 13 

22 16 

3 _ _ 14 2 dhCil 

26 bi. 10 2 dhiil. 


/. area --26 bi, 10 kat. 2 dhul=»26 bi. 10 kat. i ch. 12 ga. 


450 . The volume of a rectangular solid is found in the same 
way as in Art. 441. 

Ex, Find the volume of a wall 48 cubits long, 12 cubits high 
and ij cubits thick. 

Volume of the wall *548 x 12 x cub. cubits = 864 cub. cubits. 


Examples CXXXV. 


1 . Find by Suvankar^s method the arcia of : — 


(i) 3 bi. by 2 bi. 


(2) 


5 bi. by 16 kat. 
8 ' 
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(7) 10 bi. 18 kat. by 6 bi. 12 kat. (8) 8 bi. I2i kat. by 6 bi. 8 kat. 

(9) 12 bi. 12 J kat. by 10 bi 16 kat. 5 ch 

(10) 12 bi. 16 kat. 10 ch by 8 bi. 10 kat. 6 in. 

(11) 380 cubits by 260 cubits, (12) 724 cubits by 248 cubits. 

2 . Find the volume from the following dimensions 
(l) 72, 14, 8 cubits. (2) 312, 16, li cubits. 

(3) 480, 62, 5} cubits. (4) 248, 15, 7| cubits. 

(5) 24 yds., 18 yds., 6 yds. (6) 58 yds., 25 yds., 6 ft. 


CHAPTER X. 


Miscellaneous Propositions. 


451 The Unitary Method. (Complex Cases,) 

In problems in the prcc(‘din'4 Sections we have had to find the 
change in one quantity coiiesponding to tlie change in one other. In 
the Examples whi<'h follow tluec quantities are given and we have to 
find the change in one of tlicni corresponding to given changes in 
the other two, 

► Ex, I. If 40 acres of giass be mowed by 8 men in 7 days, how 
many acres wall be mowed Ijy 24 men in 28 days*? 

In 7 days 8 men mow 40 acres, 
in I day 8 men mow acies, 

. . in one day i man mows acies, 

0x7 


in 28 days i man mows 
/. in 28 days 24 men mow 


40x28 

acres, 

8x7 ’ 

40 X 28 X 24 o I 

^ acres or 480 ac. Afis, 

8x7 ' — 


Ex. 3, If the wages of 29 men for 54 days iimount to AV.74. ^a,\ 
how many men must work 12 clay-* to c.irn /vV.410 ? 

7?j. 74,®, can be earned in 54 days by 29 men, 

29 X 16 

/, Re,i can be earned in 54 days by 

. ,, 29x16x54 

. . Re,\ m I day by — men, 

- , 29 Xt 6 x 54 X 4 io_ 

. . AV.410 in I day by men, 

, , 29x16x54x410 

/. -^j.410 can be earned in 12 days by n8^T2 

^ or 720 men. Ans- 
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JZx. j. If 6 inon <an do a piece of woik in 30 days of 9 liouis 
each, hoA\ many men will take to do 10 times the amount, if they 
work 25 days of 8 hours each ? 

The ^^ork can be done lu ju iiays of 9 hrs. each by 6 men, 

/, the work can b(* done in 1 d,iy of 9 hrs each by (6x30) men, 

/, ... ... ... T da> of I hour each by (6x30x9) men, 

• 1 1 It 6x30x9 

... ... ...25 days of i hr. each by ^5 “’cn. 


/, 10 times the w ork 


...215 days of 8 hrs 
...25 days of 8 hrs 


, 6 X 30 X 9 

by ^ men. 

^ 25 x8 

, 6 X X9 X 10 

by — " men 

^ 25 x8 

or 81 men. Arts, 


K,x\ 4. If 252 men in S days of ii hoius each, can dig a liench 
210 yds. long, 3 yds. wide and 2 }ds. deep , m how many days of 
TO hours each, can 24 men <lig a trench 42(;yds long, 5 >ds. wide 
and 3 yds. deep ^ 

The solid content of the first treni h -- 210 x 3 X 2 or 1 260 cub yds. 

.^... second -420 X 5 X 3 or 63 cx> cub. yds. 

Now, 252 men can dig I2()0 cub. yds. in 5 days of ri his. each. 

/. I man 1260 cub. yds. in (5 x 252) da) s of u hrs 


I man r cub. yd in da)s of 11 hrs 

1260 

C X o r 

/, 24 men i cub. yd in ^ thus of il hrs 

1 260 X 24 


24 men can dig 6300 cub yds. m 


/, 24 men 63 ckd cub yds. in 

/, 24 men 6300 cub. yds. in 


5^ 252 X 0300 
1260 X 24 
5 X 252 X 6300 X I I 
1260x24 
5x252x6300x11 , 

-L_ JO... 

1260x24x10 ^ 

or 288 j days. Ans. 


clays of II hrs.... 
days of 11... 


’ Ex. 5. If I get 8 chalaks of bread for 4a. when wheat is Rs.^ 
8<i. a miiunci, what ought a maund of wheat to be when I get 12 ch. 
of bre ad for ^a 8/. ? 


The 4«. bread weighs 8 ch. when wheat is at Rs']\ per md. 

/. ...Tc? 8 ch /?.?.( V’ X 1) per md. 

/. ..It? I ch A*J.(V xi x8) per md. 

/. J ch Aj.(i 5 Xi) per md. 

/. ^12 cli Ab'.(^Jx,f) per md. 

or 7 i*j.3. 5^. 4^. Ans. 
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Kx, 6, If lo (aniKin, which fiio 3 rounds in 5 minutes, kill 
270 men in ij liours, how many (annon, which fire 5 rounds in 
6 niinutcs will kill 500 men in one hour? 

The first set in 1] liours liiiiv 3 rounds in 5 nun. make 
( 3 Xi\x 6 ot- 5 ) or 54 lounds ; and the second set in I hour firm j* 
5 lounds in 6 min. make (5 x6o — 6) or 50 rounds. 

Now', in 54 rounds 270 imm are killed l3y !o cannon, 

/. in I round 270 men 10 x 54 

/ I round i man is killed by ^ 

270 


/ 50 rounds i man .... 

/ 50 rounds 500 men are 


10 X 54 

‘ 270 X 50 

IPX 5 4 X 5 00 
270x50 

OT 20 cannon. Atis. 


Examples CXXXVI. 

1 If the w'a^es of 4 men for 12 da>s b(‘ Rs(\ w'hat w^ould be 
the wa;^es of 6 men for 10 days ^ 

2 . If 9 men e,irn Rs 111 24 days, how many men must 

w'oik 16 days to csirn /?i.45o? 

3 If a regiment of 939 soldieis consume 351 inds. of wheat in 
if)8 days, how' many soldiers will lonsuiiie 1404 iiids. in days ^ 

4 If I ])<iy /v\r.5 foi tin* (.uiiaj»e of 2 tons for 6 miles, what 
must I pay for the (arnage of 12 tons 17 cwl for 34 miles ? 

5 If the wa^es of 29 men foi 54 d.iys amount to ^80. gs. 6d.y 
how' many men must woik 12 da)s to leceise £i\o7 ? 

6 If the j'as for 5 buineis, lii>htcd 5 hours every day for 
10 days, ( ost Rs 2 2a , Ikan man> burners nuo, be lij^hted 4 hours 
every e\ eninj; foi 1 5 days at a ( ost of Ab.38. 4^. ^ 

7 If the carnai^e of 60 cwt. for 20 miles cost A'j 145, w'hat 
w'cij>ht (an I have ('aiiied 30 miles for Rs 54 (mu ? 

8 . If 5 men can reaji a field of 12J bij»h,is m 3> days, working 
16 hrs a day, m what time can 7 men reap a field of 15 big has,* 
w'orking 12 hrs. a day ? 

9 . If 200 men in 12 days of 8 houis eac h can dig a trench 
160 yda. long, 6 wide and 4 deep, m how many days of 10 hours each, 
will 90 men dig a trench 450 yds. long, 4 wide and 3 deep ? 

10 If the carriage of goods weighing 5 cwt. 2 qrs. 12 lbs. for 
150 miles come to AV.32. 1 \a 4/. ; what will be the charge for carry- 
ing 4 waggon-loads of the same, each weighing 7 cwt. 2 lbs. a distance 
of 450 miles ? 



350 


ARITHMETIC 


11. If 15 puinj)s, workin>^ 8 hours ii day, can raise 1260 tons 
of water in 7 days ; how m.iny pum})s, working 12 hours a clay, will 
be required to raise 7560 tons of waiter in 14 days ? 

12 If with a capital of Rs.\ockx> a jjcrson gains by trade 
Rs,Soo in 16 months, in how many months will he gam /?j.i25o with 
a capital of A's.4000 ? 

13. If when wdicat is at pfT maiind, the 4a. loaf weighs 
8 chataks, what should be the ])nrc of wheat per maimd, wdicn 3 sr. 
2 ch. of bread cost 1 2a ? 

14. If the 4 ^. loaf weigh t lb. nor I2drs, when wheat is at 
ys, 6d. pci bushel, what ought the loaf to weigh when wheat is 
at 5J. 3 d jier bushel ? 

15 If 15 horses and 148 sheep can be kept for 9 days for 
A’jr.757. 8/*., what sum will keep 10 hor'.es «ind 132 sheep for 8 days, 
supposing 5 horses cat as much as 84 sheep ? 

16. If A*j.24o be paid foi bread for 49 ])crsons for 20 months, 
when w’heat is at AV.3 pci m.iund ; how long will A*f.234 hnd bread 
for 91 persons, when wheat is at A*^ 3 8// pci maund ? 

17 If 5 men and 7 boys can reap a field of 125 acres in 15 days, 
in how many days wiU 10 men and 3 boys leap a field of 75 acres, 
each boy’s work Doing* onc-third of a man s ? • 

18. If 44 cannon, firing 30 rounds an hour for 3 houis a day, 
('onsume 300 barrels of [lowder in 5 days, how long will 400 barrels 
last 66 cannon, firing 40 rounds an houi foi 5 hours a day ? 



Problems in Simultaneous Equations. 


Proceed as in the following Examiiles. 


Ex. /, If 9 horses and 7 tows tosl A’j.85o, and 5 horses and 
Scows cost Rs.$y$ ; find the cost of a horse and of a cow. 

The cost of 9 horses and 7 cows — Aj.850, 

/. the cost of 45 horses and 35 cow s = A’j. 850 x 5 or A’j.4250. 
Again the cost of 5 horses and 8 cows = 575. 

the cost of 45 horses and 72 cow^s*^.r.575 X9 or ^j.5175. 
Hence, by subtraction, we get 

the cost of 37 cows=^j.925 ; 
the cost of a cow Rss)2$ 37 = A’j.2 5. Ans. 

Again, the cost of 9 horses and Rs i75!«A?j.85o, from (i) 

/, the cost of 9 horses =A.r.67 5 ; 

/. the cost of a horse — Rs.Gy 5 -g- 9 = Rs.y^, Ans* 

Ex. 2. If 2 men and 3 bov', can do i of a piece of work in 
2 days, and 3 men an 4 S boys can do iS of it in 6 days ; in what 
time can a man do the work ? 
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In 2 days, 2 men and 3 boys can do i of the work, 

... I day, 2 men and 3 boys ... J 

... T day, 10 men and 15 boys ... | 

Again, m 6 days, 3 men and 5 boys ... tS 

... I day, 3 men and 5 boys ... Ml 

... I day, 9 men and 15 boys ... JjJ X 3 of the work. 

Hence, by subtraction, we get 

in I day, i man can do (S- ’t) or of the work, 
a man can do the whole in 32 days. A^/s, 

Ex. 3. If 3 men with 4 boys earn y?j.58 in 8 days, and 2 men 
Avith 3 boys earn A*.y.40 m the same time ; in what time will 6 men 
and 7 boys earn Aj.2to? 

Sm(‘e 3 men and 4 boys cam in 8 days, Aj.58. 

/, 3 men and 4 boys earn in i day AV.58-i-8 = A.r.7. 4^. 

.Also 2 men and 3 boys crm in i day AV.40 — 8 = AV.5. 

Hence, by siibti action, we get 

I man and i boy earn in i day Rs 2. ^a. 

... 2 men and 2 boys AV.2. 4^. X2 = Aj.4. 8^2. 

But 2 men and 3 boys Rs.^. 

/. hy subtraction, i boy earns in i day Sa. 

Again, since i man and i boy earn in r day. Aj.2. 4a. 

6 men and 6 boys earn in i day Rs.2. 4a. x6= Aj.13. 8a. 
and Sint e 1 boy c\irjis in i day 8a. 

6 men and 7 boys earn in i day Rs 14. 

. , r , 1 Aj.2IO . 

. , the no, of days required = ^>^-^=15. A/is. 

Examples CXXXVIL 

1. 6 horses and 7 cows can be bought for Aj.2500, and 13 cows 
ind II horses can be bought for AV.4610. What is the value of 
each animal ? 

2 . If 15 tbs. of tea and 17 lt)s. of coffee together cost Rs.$2. 
12a., and 25 tbs. of t<‘a and 13 lbs. of coffee together cost Aj.43. la. 
4A » htid the price of each per pound. 

3. The price of 2 turkeys and 9 fowls is £3, and the price 
of 5 turkeys and 3 fowls is £4- Ss. ; find the price of a turkey and 
of a fowl. 

4 . If 3 men and 5 women do a piece of work in 8 days, which 
2 men and 7 children can do m 12 days ; find how long" 13 men, 
14 children and 15 women working together will take to do it ? 

5 . If 5 men with 7 hoy^ can earn Rs.76. 8a. in 6 days, and 
2 men with 3 boys can earn Rs.21 in 4 day^ in what time will 6 men 
with 12 boys earn A’j.6oo ? 
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6 . If 8 men and 5 boys can reap 29 acres in 3 days, and 6 men 
and 7 boys can lea]) 50 acies in 6 days, hou long will it lake 3 men 
and 6 boys to reap 15 acres ? 

7 . If 5 men and 3 boys can leap 23 acres in 4 days, and if 
3 men and 2 boy:3 can reap 7 acres in 2 d.vys, how many bojs must 
assist 7 men, m oidei that they may reap 45 acres in 6 days ? 

• 8 . If 2 boys and 1 man do a piece of work in 4 hours, and 
2 men and i bo> can do the same in 3 bouts ; find in what time a 
man, a boy, and a man and a boy together, rcs]H'c tivcly, can do 
the same. 


9. If* 2 men and 5 boys can do of a wTiik in 3 days, and 
3 men and 7 boys can do Ji. of it in 2 clays ; in wliat lime will a 
bpy be alilc to do the whole w’oik 

/ 10 A farmer paitmg with his stoi.k sells to one j^erson 9 horses 

and 7 cows for Ks yxy : and to another, at the same piic(*s, 6 horses 
and 13 cows for the same sum What is the price of csich ? 

11 In a certain employment, 9 men and 7 women iecei\ecl 
together /1V4. "ja. zf). for then wages, and it is found tlial 7 men 
receive 3/i. 8/. more than 5 w’omen ; lecjuirecl the w iges 

of each 

J 12 . If 17 ducks ^and 20 chickens are worth Rs, 2 i). I4«. ant^ at 

Ahe same average prices I5c'hickens and 31 ducks .ire worth AV38 
6a. ; how many ducks aic worth 14 chickens ? 


453. Least Commou Multiple. 

Ex. I. Find the /ccw/ number which, being divided by 2, 3, 4, 
5, 6, 7, sb.'ill give the remainders i, 2, 3, 4, 5, 6, respei'titely. 

Siiu'e 2-1 = 1 ; 3-2=1 ; 4-3=1 ; and soon. 

/, the remainder in each case is less than the divisor by i. 

Now, the L. C. M. of 2, 3, 4, 5, 6 and 7 i.s 420 

/, the reqd. least number = 420— i =£19. Anjf. 

Ex. 2 Find the least number which, being divided by 2, 4, 6, 
8, 10 and I2, leaves m c*a(h case a remainder i, but when divided 
by 1 3, leaves no remainder. 

The L. C. M. of 2, 4, 6, 8, 10 and 12 is 120. 

the reqd. immber= i 2 o^’ 4 "i, w'here ^ is a positne integer. 

Making ^’=1, 2, 3, 4, 5, &c., the reqd. number is one of the 
numbers 121, 241, 361, 481, 601, &c. 

Again, since the number is divisible by 13, therefore of the above 
numbers that which is divisible by 13 is the reqd. number. 

Now, the first of the above numbers which is divisible by 13 (by 
trial) is 481. 

Hence the rec^ least number —481. Ans. 
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Examples CXXXVIII 

1 Find Ibe hast number ^\hKh, Avhcii stpaiattly divided by 6, 
9, 12, T-; md2i, ]ex\C‘5 in c ich c isc i iciniindLi whith is the o c M 
oi the ibovi diMsois 

2 I ind the niimbci whuh, bem^ divided by 2, 3, 4, 5, 6, 

7 ind 8, sli ill ^1 e th( umiindcrs 1 3, 4, 5 6 uid 7 lesptctiVLly 

3 bindlhi / rs/ numbci which whtn divided by 6, 9, 12, 15 
*ind lb k i\<s in e i( li c I'se iicniiindei 3, but when divided by 21 
k iM s no icm iindti 

4 ; I ind tilt nunibci whuh when dnith d by 8, 10, 12, 14 
ind 16 k IMS the uiniiiukis 6 b 10 12 ind 14 lespcctm ly, but 
when flvukd b\ 17 k ivtsno rtmimdti 

• 5 J iiid tin / t\/ numbt 1 th it is divisible b} 22, but being’ 
divided bv 6, 9 12 115 ind i8i,ives4 7,10 13 ind 16 as itiniiiideis 
US]K( tiM ly 

* 6 J ind the /ids/ nuinbi i whuh beinj^ divided b) '’,3,4,5, 

6 ind 7 die umiindtis 1, 2 3 4 5 and o lespeetivt ly 

^ 7 Whit ^/id/is/ numbt 1 ind whit /tds/ numbt i tin be 
subti n led fioni 902310 tli i^^ the itmiintkis m ly be elivisibk by 28, 
32 ind 45 

8 Whit /ids/ nunibei must be ulded to 17346 that the sum 
in i> be divisible by 4^ 64 72, 96 and lob ^ 

'9 Whit /eds/ numbei must be idtied to 1728711111 tlu sum 
btin^ divided by 26, 35 3b, 91 ind 95 icspettnely shall leive in eich 
c is( i le m imdtr 2 ? 

10 Whit ^fcahst niimbei md whit /east niimbei must be 
nbtiai t( d fiom Tioo tint the itmundtis beinj, btvtrallv divided by 
[ 12, '’9 24, 36 and 45 shall ^.ive a lem iinelci 3 in e leh case ^ 

11 What ipcatis/ number of 7 dibits is thu, which, being 
divided bv 7, c;, ii, 13 and 15, leives the lemiinaeis 5, 7, 9, ii and 
13 rcspeetivel) ? 

12 What /east numbei of b digits is that, whieh, being divided 

-4» 30j 36, 42 and 50, leaves the rcinaindeis 14, 20, 26, 32 and 

40 lespectivelv ^ 


454 Races and Games of Skill If A and B stait from 
ihe sune place at the sime time to run a distance of 100 yds, and 
if while A .iriives at the god, B has lun only 80 yds , then A 
gives B (100-80) or 20 yds m 100, and B gets or takes 20 yds, 
m 100 Also, if A and B stut at the same time, but B 20 yds, m 
advance of A and arrive at the goal at the Jlame instant, then A is 


23 
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said to give B 20 yds. start, and that they run a de&d hj^t. So 
in a game 6Y skitl, if B ('an mcake only 90 points wKiTiE' A makes 
ipo, .<4 gives iy (100-90) or 10 points out of i<x>, and B gets 10 
out of 10a 


Ex. r. In a race of 500 yds., A can beat B by 50 yds., and 
B can beat C by 50 yds. ; by how much will A beat C in a rare 
of 200 yds. ? 

A ('an run 500 yds. while B luns (500-50) or 450 yds. 

A yds i >d. 

A T'o X 5<X) or yds , while B runs 500 yds. 

But when B runs 500 )ds., C ('an iim (500- 50) or 450 yds 
A can run yds., while C runs 450 yds. 

450 X 9 yds. • 


/. A 
/. A 


... 5000 yds. 
... icx) yds. 


A 200 yds. 

Hence A can beat G bv (200 ^ 


4 sox 9 

so" 



50 

162) or 38 yds, in 200 yds. Ans, 


Ex. 2. At a game of billiards, A can gi\ c 1 5 points in 50 
and he can give C 20 in 50 ; how many < an B j»i\e C in a game of 70 ^ 

While A makes 50 points, B mak(*s (50- 15) or 35 ; 

and C makes (50-20) or 30 ; 

while B makes 35 points, C makes 30 ; 
while B makes 70 points, C makes 30 x 2 or 60. 

Hence B can give C (70 - 60) or 10 points in a game of 7a An\. 


Examples CXXXIX. 

^ 1 . A can beat B by 5 yds. in a 100 yds. race, and B can beat 
Cby 10 yds. in a 2 CX) yds. race. By how much can A beat C m a 
,400yds. race? ♦ 

^2. In a race of 200 yds., P can beat Q by 31 yds. and R by 
18 yds. ; by how many yds. could R beat Q in 350 yds. ? 

3. In a mile race, A can beat B by 20 yds., and B can beat 
Cby 20 yds. How many yds, start can A give Cthat there may 
be a dead heat ? 

c A. In a game at ^rackets A can give C 10 points out of 15, and 
can give C 8, How points can A give B ? 
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5. In a mile race, A beats by 6o yds., and B beats C by 
8o yds. By how much will A beat C in a race of 400 yds. ? 

6 . In a mile race A wins, B being 11 yds. behind, and C64 yds. 
behind A, How much would t*be behind in a 2 miles race ? 

7 . In a game of skill, A can give B 8 points out of 40 and B 
can give C 10 points out of 50, how many can A give Cout of a 
game of 2^? 

48. In a mile race A gives B 100 yds. start, and beats him by 
20 yds. If B can run the mile in 5 min. 8 sec., how long did A take ? 

9 . In a 440 yds. race, A beats B by 20 yds., and Cby 41 yds. ; 
B can also give C a start of 12 sec. in a mile race. In what time 
ran each run a mile ? 

10. In a race gained 25 yds. upon Q m every 125 yds., and 
finally won by 70 yds. ; find the length of the course, t#- 

11. At billiards A can give B 15 points and to C 20 points 
out of 50 ; how many can B give C m 70 for an even match 

12. A runs 20 yds. while B runs 21 yds. ; B runs 31 yds. while 

C runs 30 yds. ; if A can run a mile in 5 min. 15 sec., what time 

will C take to do it ? 

13. In a half-mile race A gives B 10 yds. start and heats him 
by 30 yds. ; B gives C 30 yds. start in half-a-imle, and is beaten by 
60 yds. Which runs the faster, A ox Cl 

14. At a game at fives, out of 15 points A can give B 3 ; also 

A can give C 7 points ; how many points can B give Cso as to 

make an even match ? 

15. A^ B, C and D run a race over i mile. First A and B race, 
when A wins by 20 yds. ; then C and D race, when C wins by 
60 yds. ; next B and D race, when B wins by 40 yds If A and C 
race, which will w'in and by how much ? 

' 16. In a mile race A beats B by 80 yds. and C by 30 sec., also 
B beats Cby 5 seconds in the same race. How long will A take to 
'run the whole distance ? 

17. At a game of skill A can give B 8 points out of 38, and to 
C 10 points out of 95. Of B and C, which is the better player, and 
how many points can he give the other in 340 ? 

A can give B 400 yds. and C 500 yds. in a mile raco j if 
C can run the mile in 10 minutes, in what times can A and JS tun 
the same ? 
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466. Hands of a Clock. On the nj^ht is the dia^nani of a 
clock with its two hands that move aljout a 
common centre The lon^(‘r r^f thi.se hands 
is called the minute-hand and indicates tlu* 
minutes, and the shorter the hour-hand aiul 
indicates the hours The minute hand takes 
one hour or 6o minutes to tra\ el round the 
dial plate once, while th(‘ hour-hand moves 
only 5 minutes round. I'herefore the minute 
hand travels 12 uunutes for ever) inmute of 
the hour-hand, or in other words the minute- 
hand (12-1) or Ji minutes for e\ei) 

J2 minutes it adxances, or 1 minute for 
every If minutes it ad\ances Hence, to 
find the time in which the minute-hand is to certain miinbci 

of minutes over the hour-hand, multiply the Jivcn number of 
minutes by 'fl- 
it should also l)e noti(ed here that if tlie mmiitc-hancl i*. K min 
either before or behind the hour-hand, the hands aie at rii>ht amr/e^ 
and if the minute-hand is 30 mm. eithei before or behind thc' hour 
hand, the hands are opposite to cadi other 

Kx. I. At what times l)i-t«ecn 7 and 8 o’clock will the hands of 
a clock l)c (1) tosetlier, (11) at light angles, and (lii) opnosiio to 
each other ? 



(i) At 7 o’( lock the minute-hand points to 12 and the hour 
hand to 7, so that the minute-hand is Sx? or 35 min behind the 
hour-hand. Now, m order that the hands m.iy be toj»ether, the 
minute-hand shall have to j^ain these 35 mm. over the hour-hand 
Hut the minute-hand takes \{ min. to ^ain i mm ; thcrefoie the 
required time = ( j| X35'i mm. or 38^ nun. past 7. 

(ii) At 7 o’clock the nimute-Kand is 35 mm. behind the hoiii- 
hand. Now to be at nj*ht anjiles, the mmuie-hand diall lie 15 mm. 
either be/ttnd or before the hour hand ; therefore the minute-hand 
shall have to gam either (35 - 15) mm. or (35-1-15) min. (;. c.) eithei 
20 mm. or 50 mm. Hence the required time is either <'}fx2o)min. 
or (ttX 50) min. past 7, (z. c ), cither 2 Itt min. or 54/^ min. past 7. 

(iii) At 7 o’clock the mmutc-liand is 35 mm. behind the hi)ur 

hand. Now to be opposite to each other, the minute-hand shall be 
30 mm. either behind or before the liour-hand, and this can happen 
only once behind, when the minute liand has gamed (35 - 30) min. or 
5 min. over the hour-hand. Therefore the required time is (I? x 0 min. 
or 5 y\ min. past 7. ^ 


! When will the hands of a clock be 

(n) 10 min. apart, between 10 and n o’clock ? 


(i) at right angles, 


(i) At 10 o’clock tke minute-hand is 10 min. before the other ; 
so that the two hands will be at right angles when the minute-hand 
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has gained cither (15 — 10) or 5 nnn nioic, or (45 - lo^ or 35 min. more. 
Hence ihe rctjuired times are either ({1X5) mm. or (t4x35) 

{i c.) either mni. or 38^1: P'ist 10. 

At 10 o’clock the minute-hand is 10 mm. before the other. 
Again, tlie hands will be 10 inin. ap.irt, when the nimutc-hand has 
gfaiiK'd (10 + 30) or 40 mm ovei the lioui -hand. I lent e the required 
timt* IS ( i { X40) mm or 431', mm past 10. 

/ir. j I left home between 12 and i otlock P. M., and on niy 
letiiin betw'een 5 and 6 o’dotk 1 ‘ M , the hands ha\e ev.ictly changed^ 
plates. Find the time of in> depailiiie. , 

Wli(*n tlie // hand and th(‘ Af hand thange plates, the /{ 
li.uul mo\es thniugh a space ecpial tt) the original mteival betw'cen 
l-I and M anti tlu' M hand motes thnnigh a s])ace equal to a 
certain number t)f rounds tif the dial, minus the tnginal interval 
between H and M. y 

Now' the M hand moves 12 limes as first as the II hand and in 
this ta^e th(‘ numbei of nminls of ih'‘ dial is e\idently 5 ; the M 
hand mtive^ through 5 rounds t)f the dial minin the original mtcival 
betwten H aiul M anti this spate must be e([ual to 12 tunes the 
oiiginal mteixal betweim H anti .M. Hence ^niundsofthedial — 

13 times ihe tingmal interval bt tween H and -M , the oiiginal 
intenal between 11 and M - min spaces = 23 iV mm. spaces. 

(See Fig. Art. 455). 

Again, at 12 o’clock the H and M h.mds weie coincident, /. the 
M hantl must ha\e to gam 231*, mm. spaces o\er the II hand, and 
*/ Jt gams II mm. spaces m e\eiy 12 min spaces, /, the time in 
whit h it gains 23^ mm. sjiatcs — it x VV’ — 25 tVi Hence 

the lime of my departure is 12. 25x41 mm. p. M. 

Examples CXL. 

1 At what times between the hours stated below' arc the hour 
and minute-hands of a clock (1) together ? (11) at right angles? and 
(ill) directly opposite to e.ach other? 

(i) I and 2. (2) 2 and 3. (3) 3 and 4. (4) 4 and 5.^ 

(5) 5 ‘tnd 6. (6) 6 and 7. (7) 7 ‘ind 8. (8) 8 and 9. 

(9) 9 and 10. (10) 10 and ii. (ii) ii and 12. (l2) 12 and i. 

2 . When will the hour and minute-hands of a clock be 
(0 10 min. apart ? (ii) 25 mm. apart ? between the hours of : — 

(1)3 and 4. (2) 4 and 5. (3) 6 and 7. (4) 7 and 8. 

3 . At 3 o^clock the hour and minute-hands of a clock are at 
nght angles. How often will they be at r%ht angles to each other 
before striking 5 ? 
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4. At 12 o’clock the two hands of a cloc k arc coincitlcnt. How 
often will they be coincident before striking 4 ? 

5. At 6 o’clock the two hands arc m the same straijjht line 
How often will they be in the same straight line before striking 9 ? 

6 . In the astronomical <lock, the hours are marked upon the 
dial from i up to 24 ; find the time between 8 and 9 o’clock when 
the hands are together* 

7. I left home between 4 and 5, and on my retuin between 7 
and 8, the hands ha\e ex.utly changed places. C.'ilculale the houi 
of departuic. 

8. It IS between 6 and 7, and the number of minute spuce^' 
betwx'en the two hands of a rloik is 4 of what it was Hj-’j mm. ago 
What is the time ? 

9. I left liome between 3 and 4, and on my return between 8 
and 9, I found that tlic liancis of the w«itch had exactly changed 
places. When did I return ? 

10. If the hands of a clock coincide every 65 minutes, how much 
does the clock gain or lose in a day ? 

11. A clock in w'l\ich llie hour-hand has been displaced sbcHvs 
the time to be 16 min, past 3, and the two hands are together ; the 
time is between 3 and 4o’clo('k Find by how many minute divisions 
the hour-hand has been displaced. 

12. A dock is 10 min. Umi fast at noon ; it loses 2 min. m an 
hour; find the true time when the liands are (\) at right angles, 
(ii) directly opposite, and (in) comculenl, between 4 and 5 o’clock ? 

la A dock is TO min. loo slow’ at noon, and gains 2J min. in 
an hour ; w’hnt will be the true time w’hcn the liands are (1) coin 
cident, (ii) directly opposite, and (iii) at right angles, for the fourth 
time after noon ? 

14. A dock which loses 10 sec. per hour is set to the corref t 
time at 9-15 A. M. on Monday. What will be the correct time b\ 
the clock when its lioiir and minute hands point in exactly opposite 
direction.s between 9 and 10 o’clock P. M. in the evening ? How 
must the hands be altered, so that the clock may show correct time 
at noon on Tuesday ? 


4S6. Clocks. When a dock indicates 10 minutes before the 
true time, it is said to be lo min. too fast ; and when it indicates 
10 min. behind the true time, it is said to be 10 min. too slow. 

Thus, if a clock indicate 9-10 when the correct time is 9» 
said to be 10 mm. ioo fdUtt ; but if, on the other hand, it indicates 8-50 
at the same hour, it is called 10 min. too slmv. 
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Jix /. A clock was lo mm loo slow at noon on Monday ; on 
Frula> 'at the same hour it is lo nim. too fast. When uiU it a^ain 
shew correct time ? 

From Monday noon to Friday noon, theie are 4 days, and in these 
4 da)S the (dock has j»aincd (’10+ 10) or 20 mm. Theiefore in one da) 
the clock glims (20 — 4) (jr 5 mm. Now at noon on Friday the clock 
indicates hrs. 10 mm , therefore it shall have to gain (12 hrs. — 
10 min.) or 710 mm. m order to shew' correct lime But it gams 5 min 
pel clay , it will gain th<‘sc 710 mm. m (710- 5) or 142 clays. 

E\. Q. Two clocks are set right at noon on Monday ; one gains 

4 mm and the other Ic ses 2 mm m 24 his. (i) When will there be 

a diflerence of one hour between the times indicated by them ? (ii) 
Wh.it time w'lll the fiist mdicate wlnm the sc'cond indicMtes noon, 
4 clays after ? (111) What time will the se('ond indicate, when the first 

mdic.Ues 6 P. M. on the following Friday ? (iv) What will be the true 
time when the rirst incliLates 3 P.M. on the following Wednesday.? 
(\ ) What w'ill be the true time when the sec'ond inclicatc.s 8 A. M. on 
the following Saturday ? 

('i) Since the first gams 4 min. .and the second loses 2 min. in 

24 hours ; they will clitfei by (4 + 2) oi 6 niin. 11124 hrs. or i day. 

Thercfoie they will differ by 1 hour or 60 mifi. in 10 days. Hence the 
ref|iiirecl time is Thursday noon, lo da>s later.* ' 

(in When the '>econcl mdiraies 23 hr. 58 mm. or Vo' hrs., the 
fiisi indic.ites 24 hrs. 4 mm. or 6' //ion\ 

when the second indicates i hr., the first indicates 6 xVt^ mm. more 

(4x24) hrs ?iSx4X24min. „ 

or 24 ^Yii min „ 

Hence the first wall indicate 12 his. 24 Vrt» niin. P. M., wdien the 
sc( ond indicates noon, 4 days after. 

(Ill) h'rom Monday noon lo Friday 6 P. M. there are 102 hours. 
When the first indicates 24 r^ hrs., the second 111 Ik .ites 23^8 or 6' less ; 

/ I hr. 6x,Vinim. „ 

... ... 102 hrs. ... ... ... tiVt X 102 min. „ 

or 25^, H min. „ 

Hence the second will indicate 25IJ1 inin. less, or 5 hrs. 34fSi min. 
P. M. w'hen the first indicates 6 P. isi. on the following Friday. 

(iv) From Monday noon lo Wednesday 3 PM. there are 51 hours. 
When the first indicates 24^? hrs., the true time is 4' less ; 

I hr. 4XTrVT min. lesli ; 

51 hrs gV^xsimin. 

or 8 Ht min. *.. 

Hence the true time is 8JH min. behind^or 2 hrs. 51JS? min. P. M, 
when the first indicates 3 p.m. on the following Wednesday. 
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(v) From Monda}^ noon to Saturday 8 A M there are 1 16 hours. 
When the second indicates 23 hrs.. the true tune is 2 min. more ; 

/• I hr. 2 X min. more. 

/• 1 16 hrs V’l ‘I X 1 16 min. .. 


fence the true time is 9}?!! mm. before, or 8 hrs, 9^';.l min. 
when the second indicates 8 A.M. on the followinj*- Saturday. 

Ex j. Two clocks commence to strike 10 toj^cthei. The i^th 
Stroke of the second is coincident with the third stroke of the fust. 
' If the first*- stiike all Us strokes m 18 seconds, find the mter\al 
between the 8th strokes of the two clocks. 


Since the clocks bej^dn strikin>^ togethei, and the 5th stioke of 
the second is coincident with the 3rd stroke of the first, it is clear 
that the time taken by the second for 4 stiokes is the same as that 
taken by the first for 2 strokes, or time foi 2 strokes of the second 
=!timc for 1 stroke of the fiist A^ain, since the first strikes all it'» 
strokes {i. e,) (j strokes after it bcj(ins stiikmy, 111 18 seconds, we sec 
that eadi of the sliokes of the fiist comes after an intcual of 
2 seconds 'I'lierefoie each stroke of the sec'ond clock comes .aftci 
an interval of i second. The 8th stioke of the lust would thus come 
14 seconds, and the 8th stroke of the sc’cond would come 7 seconds 
after the sinking begins. Therefoie the interval between the 8th 
strokes would be (14-7) or 7 seconds. A ns. 


Examples CXLI. 

1 A clock was 10 mm. slow 25 days ago, and to-day at the 
same hour is 10 min. fast ; when will it again slicwv true tunc ? 

2 . A watch which is 10 minutes too fast at J2 o’clock on 
Monday, gains 3 min. 10 sec. per day ; w'hat w ill be the time by the 
watch at a quarter- past 10 A. M. on the following Saturday? 

3 . Of two clocks, one gains 10 mm. and the other loses 7 ] min. 
in 24 hrs. ; what will be the difference of the times indicated by 
them at 6 o’clock a. m. on Friday, if they are together at noon on tlic 
preceding Tuesday ? 

, 4 . Two clocks point out 13 at the same instant ; one of them 
gains 7 sec. and the other loses 8 sec. in 12 hours ; after what interval 
will one have gained half an hour on the other and what o’clock will 
each then shew ? 

5. A church clock is set at 12 o’clock on Saturday night ; at 
noon on Tuesday it is 3 inin. loo fast ; supposing the rate regular, 
find the true time when the clock strikes four on Thursday aftemoon. 

6. A watch set accurately at 12 o’clock indicates ro min. to 
5 at 5 o’clock P. M. Wh*t is the time when the watch indicates 
5 o'clock ? 
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7 If one watch loses and another j'ains at the rate of 1 inin. 
a day, and they are hotli set ri^ht at noon on Monday, what tune will 
be indic ated by the latter, when the former points to 10 hrs. 49 ti nun. 
P. M. on the following Satuulay? 

8 A (lock, which IS 4 rum. sec. too fast at half-jiast 9 A. M. 
on Tuesday, loses 2 inin 45 sec daily , what will be the time 
indicated by the* clock at a qiiaitei-past 5 P. M., on the following 
Friday^ 

9 T\\() clocks, oii<‘ j^aininj;, 3 inin and the other losing 2 min. 
per (lay, are s(‘t ri^lit at noon. \Vhat is the time by the first clpck 
when the st'c'cind indicates noon a week afterwards? 

10 A (lock \\hi(h loses 4 niin in 12 hours is 10 min. too fast 
at midnij*ht on Suncki). What o’clock ^\lll it indicate at 6 o’clock on 
Weclno'^ciay eAcniny ^ 

11 A natch, whic h nas 5 nun 40 sec. fast on Monday at noon, , 
lb 2 inin 51 sec fast at midnight on the following Sunday , what did 
it lose in a day f 

12 A (lo(k which gams 7* mm. m 24 hours is 12 mm. fast at 
midnight on Sunday. Wliat o’clock wmII it vindicate at 4 o’clock on 
Wednesday afternoon 

13 A ('lock gams 3J min. a day ; how' must the hands be 
placed at noon so as to point the true time at 7 hrs. 30 min. p m. ? 

14 One clock gains 4 nun. m 12 hours, and another loses 
4 inm. in 24 hours They aie set light at nc^on on ^londay. Deter- 
mine the lime indieatcd by each clock, when the one appears to have 
gained 16I mm. on the other. 

15 . Two clocks begin to stiikc twelve together ; one strikes in 
35 seconds, the othei in 25 ; what fiaction of a minute is there 
between their seventh strokes ? 

16 Two clocks strike together on Tuesday moining. On 
Wednesday morning one wants 10 mm. to 1 1 when the other strikes 
II. How much must the faster be put back, that they may strike 9 
together on Wednesday evening ? 

17 . One clock strikes four times w^hile another stiikcs three.* 
It IS obser\ed that they both begin striking a certain hour together, 
and that the last stroke of one is simultaneous with the last stroke 
but two of the other. What o’clock is it ? 

18 A clock, which was 12 min. hist at a cjuarter to ii P. M. on 
Nov. 28, was exactly right at 1 1-30 P. M. on the following day. How 
many minutes was it slow at a ciuarter to 2 P. M. on Dec. 7 ? 

19 . A clock, which w'as 1*4 min. fast at a quarter to ii p. M. 
on Dec. 2, was 8 min. slow at 9 A. M. on Dec. 7. When was it 
exactly right ? 
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20 . A watch gains 3 min. every dav. How should it be set 
at 9 P. M. on Fiiday, so that it shuuid denote nj*ht time at 12 noon 
the next day r 


21 . Two clocks, of which one gains 3 min. «ind the other 2 min. 
a day, are set right at 10 a. M What time will the first clock denote 
when the second denotes 40 min. past 8 P. M. ? 


22 . On Monday it was 8 A. M. by a watch, and 55 min. past 
7 A. M. by a clock ; 3 days afterwards, it was 8 A. M. by the watch 
and 58 min. j)ast 7 A. M. by the clock. If the ckx k trains 30 seconds 
p(^ day, hftw much does the watch gain or lose daily ? 

Tw(j clocks begin to strike 12 together. The second 
stroke of one is coincident with the third stroke of the other. If the 
first strike all the strcjkes in 18 sec'onds, Imd the time between then 
1 1th strokes. 

Two clocks commence striking a c ertain hour at the same 
instant. The third stroke of one is simultaneous with the fouith 
stroke of the other, and the first strikes thric e after the second has 
stopped. What is the hour ? 


25 . At 10 minuter I9 2 in the afternoon a clock is 55 second'^ 
slow, and at 6 in tke evening it is 30 seconds slow ; at what houi 

It shew true time 

26 . A clock losc'j 5 min. a day. It shews correct time at noon 
on a Monday ; after how* many days will it again shew' correct time 
on a Monday ^ 




27 . A clock which was 16 min. too slow 24 days ago, is 16 min. 
too fast to-day at the same hour. When did it last shew correct'* 
time, and when w'ill il shew correct time again ? 


28 . I set my watch at noon on Saturday ; at 10-30 a. m. on 
Monday it had gained 3} niin. ; whc'it will he the real time on 
Tuesday when my watch is at 3-30 P. M. ? 

29. Tw'o clocks are together at noon on March ist ; if one 
gams uniformly 3 min. a day, and the other 36 sec. a day, when will 
the diflfercnce between them b<* 3^^ hours ? 

30 . One clock gains 3 min. m 24 hours, and a second gams 
3 mm. in 15 hours ; the first is put nght on January 1st, the scc'ond 
on January 2nd ; when will they indicate the same time ? 


457. Temperature. Temperature in bodies is measured by 
an instrument called a Thermometer, which consists of an air-trght 
glass lube having a reservoir of mercury or alcohol at one end of it 
The tube is graduated or marked off into small equal lengths, and 
the divisions are numbered in regular order. It has been ascertained, 
h(v exuerimf^nt that the atmospheric pressure remaining the same ; 
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water always boils and freezes at the ^amr teinpeiatures. The two 
marks on the stem of the thermometer ^^hI^h correspond to these 
arc called the boiling and freezing points respective!). 

458 'I'he followinji Thermometers are m common use : — 

( i) Fahrenheit’s Thermotnetei is commonly used in England* 
In It the freezim^ point is denoted by 32 and the hot linir point 
by 212. The space between these two points is divided into 
180 equal parts, e«ich called a de^^ree (i' K). 

( 2 ^ The Centigrade 7 'hermonicter is in use on the Continent* 
The freeztn<^ point denoted by o , and the boilin}^ point by 
lcx)^ the intervening; spjce being divided into 100 ec]ual parts, 
eac h < ailed a devree (i ( ) 

(3) Reaumur’s 'rhcTmometei is used in Russia. The freezing 
point is maiked o R, and the boiling point 80 R. 

459. In convertiin; a tenq>erahire ("\press<‘d in the P'ahrenheit 
scale into the Centigiadc 01 the Rcsuiinur sc'ale, and ince versd^ we 
have the following facts to icmember — 

(1) yi F—o"C=o''R \ (ii) 180’/-"= 100® C= So**/?. 

=o‘*A» + ^ x 53 '’A»=" * 3 r-^‘*/?« 23 r^. 

Ex, 2, - }6 C-o C-36‘C- 32 V, X 36'/^ 

= x36‘’/?=-i1l^"/?=- -28V^- 

The following 1 elation which fcmnects the three scales will be 
very useful in these reductions 

F^-yi^ K ^ 7^-32^ R 

180 "too 80 ’ 9 5 4 

Examples CXLII. 

1 . What degrees (i) C*., (ii) /?., correspond to — 

(0 ArO^F. (2) 68 ‘’ 7 ?'. (3) JiS^F, (4) 160" A'. ($) -28**/^.? 

2 . What temperatures (i) F., (ii) A., are represented by— 

(i) 2o**C (2) 45“C (3) SS^C. (4) 92“C*. ( 5 ) -lo'C.? 

3 . What temperatures (i) F,, (ii) C, are the same as— 

(0 35 ’’i^. (2) 6 o^R. (3) 76°/?. (4) ( 5 ) -25"/?.? 


460. Time and Distance. If a man walks at the rate of 
4 miles an hour, he will walk in 5 hours 4 X 5 or 20 miles ; conversely^ 
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if a man walks at the rate of 3^ miles an hour, he takes (15 — 3}) 
or 4 ‘i hours to walk 15 miles, and if hi lakes 4] hours to walk 12 miles, 
he walks at the rate of 112 — 4 i; or 2rJ miles jier hour. 

461 . Ihe follow inj; remarks wall be found useful in sohing 
problems of this class. 

(i) When two bodies aie moving in a straight line m ofiposite 
directions, tlK‘ speinl of then approach or their t dative speed is ecjual 
to the sum of their abwtutc speeds. 

(11) Vyhen two bodies .ire movang in a sti. light line in the same 
direction, tlu* sjieed oi tb(Mr .ipjiroai h or then relative sp^‘ed is ccjual 
to the difference of their ahsatufe spta-ds. 

(in) When two bodies aie ;ip])roa< hing cadi olhei from opposite 
(liri'ctions, they meet when they have lia\ elled the whole distance 
between them 

(iv) When a boat goes dow n-stro am tli(‘ lowei i-* tietped by the 
curient ; but the tiirrent opptises ins jTi ogress when th(‘ journev is uyi 
stiearn. Ih'nce in the fii st case the total w^oik clone on the lioat is 
the sum of the w’orks done* by the rower .ind < in rent se]>aialely ; in 
the second case it is theyr difference. 

(v) A raihvay trjiin in motion [lasses a i).nti( ular point, when 
the tram has gained its ow’ii length oxer the uoi#il ; and of two 
[trains npming on paiallel rails either jp o pposite direc tions 01 in the 
sa rnc clir ecAKjn. the one passes the other only xxlien it has gamed over 
the other a distance equal to the sum of the lengths of the ^i-ains. 

Jt.v. /. If two jiersons A aiul B start at the same lime from 
tw'o towns C and Jf dir>tant 300 miles from each other, when and 
where will they meet, if they travel rcapeclivcly at the rates of 
and 8 j- miles an houi ^ 

Here, the relative speed of A and B is (6[ + 8}) or 15 imles 
, per hour ; and since they meet when they have together traviOlcd 
300 miles, 

therefore the rccjuircd time is (300-7-15) 01 20 hours. 'j 

Also the distance travelled by A = { 6 i x 20) or 135 miles, ! Ans. 

< and i?=si(8j X2o) or 165 miles. J 

Bx, 2, A trax^clling at the rate of 12 miles an hour starts 
15 miles behind who travels only 10 miles an hour; find when 
A will overtake B and the distance travelled by each. 

Here the relative speed of A and B is (12-10) or 
hour ; and since A shall have to gain 1 5 miles on /;?, 
overtake him, 

therefore the required tinie=(i5-7-2) or yi- hours. 

Also the distanc e A^vAb travelled = (i2 xyj) or 90 miles, 

and B - (loxyj) or 75 miles. 


I 


2 miles per 
in 01 del to 

3 , ^Ans, 
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Jtv j. A starts fiom to walk to Q ^ distance of 84 miles 
at 3 imloh an hour; two boms after, // staits from for 7 ’ at 3^ 
miles an hour. When w ill A and B m<‘ct ? 

When B starts, A has aluady tiavelled (3x2) 01 6 miles; 
theielore the disl.inn' between them is then only (84 — 6) or 78 miles. 

Now, the lelatne s])eed of A dtul B is (3 + 3j)or6J miles per 
houi : therefore to tiavel 78 miles, they will t.ike (78-^6^) or 12 hours. 
lleiK e, A and B wmII meet (12 + 2) or 14 hours after ^ started Ans. 

E. \ 4 A staits fiom /* foi at the rate of 4 miles an hour. 
'I'hiee hours later B also st.irts fiom P for O and reaches the 
destin.ition at the s.nne tune as A If B\ rate c\cci^db A\ by 
V mile an hour, find the dist.nue between P .ind (J 

In 3 hours, A j*oes (4x3) or 12 miles ahead of B. Now, since 
/? ^oes V mile faster ])( r houi than thercfoie he ONcrtakes A Jit 
the <*nd of (12 — )) 01 24 houis lUit B\ rate of walkin^^ is 4] miles 
an hoiii, therefore in 24 houis he )*oes (24x4]; or 108 miles. 

Hence the distance belwc'im P ind (2 is to8 miles. Atts. 

F i S lea\es C<d( utta at 6 45 A \l .mcl travels 30 miles 

an houi , another tram leavers (\ikutta at 3 P M. and tiavcls 40 miles 
an hour , when and wdic'ie will the second trcin oveitake the first ? 

1 ' rom 0 45 A M. to 3 J’ M there aie 8 hrs. f ^ mm. or 8J hours. 

'Fhe first train si.iits 8 his. 15111111. before the other, and is 
thc'rcforo (30x8!'! or 247] inilc^s ahead of it Now the second 
tram shall have to }»ain these* 247'. n.iles to overtake the first. Hut 
the relative speed cjf ihc" two tiams is (40-30) or lo miles per hour : 
tlieieforc the recjuiied lime is (247] — 10) or 241 hours 

Hence the second overtakes the first «it 3-45 I*.M next day'l 

and the distance travelled is (24 1 X40) or 990 miles from - A//s. 

Calcutta. I 

F. v 6. Two trains startinj* from the same si it .on and Irav filing 
in opposite directions, arc 315 miles apart in 5 Ins. 15 mm. ; had they 
been trave]linj» m the same direc'tion, they would have been 74 miles 
ajiail m 7 hrs. 24 mm. Find the speed of each tiain. 

Since 5 hrs. 15 min — 5J hours, and 7 hrs 24 mm. = 7^ hrs. 

/. the sum of their rates per hour =(3 15 - 5}) or 60 miles, 

find the difference = (74“^7?) 10 miles. 

Hence, the rate of the fastcr= J(6o+io) or 35 miles per hour ^ “ 

and slower-i(6o- 10) or 25 miles per hour, f 

Ex. 7. A starts from Calcutta for Mankar, a distance of 91 
miles, at 6 A. M., walking 3J miles an hour ; B starts from Mankar 
12 hrs. later and reaches Calcutta at the same time as A. What was 
B’s speed per hour ? * 
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Here B lakes 12 hours less than A to travel 91 miles. 
Now, A takes (91 or 26 hrs. to travel ; 

B takes (^26 — 12) or 14 hrs 

/, speed per hour is (91 14) or 6J miles. Ans, 


Ex, 8, The distance from A to B \s 16 miles, 4 miles of which 
is up-hill and 8 down-hill ; find the difference between the times in 
which a person would w'alkfrom A to B and hack again lespectixely, 
supposing his pace up-hill to be 4 miles, down-hill 8 miles and on 
level 6 miles per houi. 

From ^ to is 4 miles up-hill, 4 mi. le\el and 8 mi. down-hill ; 
/, the whole time taken ~ (J -f J hrs. = 25 hrs.- 2 lirs. 40 niin. 


From B to is 8 miles up-hill, 4 mi. le\el and 4ml. down-hill ; 
the w’hole time taken-^(5 + J + |) hrs. -=-3^ hrs. = 3 hrs 10 mm. 
Heare the dilf. reqd. = 3 hrs. 10 mm. -2 hrs. 40 min.=^ mm. Ans. 

’ jf Ex, g. If a man row\s 40 miles in 10 hrs. against a stream, the 
^itc of which IS 3 miles an hour, how' long wmII he be in lowing 
40 miles with the stream ? 

Since he rows in 10 hrs. a distance of 40 miles against the stieam, 


} hr. 


TO or 4 miles 


And since the rate of the stream is 3 miles per hour, he can 
row (4 + 3^ or 7 miles pei hour. Therefore, with the aid of the 
stream, he can row' (7 + 3) or 10 miles per hour. Hence to row 
40 miles with the stream, he will take lo or 4 hours. A ns 


f Jf Ex. 10. A hare is 210 of her own leaps before a greyhound ; 
„^e takes 7 leaps for every 6 that the greyhound takes, but 3 of the 
greyhound's leaps are equal to 4 of the hare’s ; how many lea])s will 
:the greyhound take before she is caught ? 

3 leaps of the greyhound = 4 leaps of the hare ; 

/. I leap 

/, 6 leaps x6 or 8 


But when the greyhound takc.s 6 leaps, the hare takes 7 Icap^ ; 
the greyhound gains (,8 — 7) or i leap of the hare on 6 of his own 
leaps. Hence, he w'ill gam 210 of the hare’s leaps on (210x6; or 
I2&> leaps of his own. Am. 

' jy Ex. //, I have to be at a certain place in a certain time, and I 
«nd that, if I walk at the rate of 4 miles per hour, I shall be 5 min. 
' too late ; if at the rate of 5 miles per hour, I shall be 10 min. too 
soon. How far have I to go ? 

Since 4 miles per hour *»i mi. in 15 min. ; 5 miles per hour 
««i mi. in 12 min. Th^efore, in each mile (15- 12) or 3 min. is 
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gained, (/. e.) i min. in each i mile by increasing the speed fron 
4 to 5 miles per hour. 

Now the whole time gained in the reqd. distance is 15 min. 

/, the required distance = (i 5 or ^ miles. Af/s, 

Ex. 22, If a snail, on the average, creep i ft. 3^ in. up a poL 
during 12 hours in the night, ami slip down 8 in. during the 12 hours 
in the day ; how many hours will he be in getting to the top of a 
pole 70 ft. high ? 

Here, i ft. 3^ in.=a|5i in. ; and 70 ft. = 840 in. 

In 24 hours, the snail gams (15} — 8) in. or 7] in. 

Now, by alternate creeping .ind slqipflJ^^en the snail 'shall 
arrive for the first time at such a position of the post whose dis- 
tance from the top is either 15} in., or less than 15V in., it will climb 
up within the next 12 hours to the top. Hence we should have 
first to find what leaU number, not less than (840— 15J) or 824^ 
is a multiple of 7^. Now this number is 825, for 1 lc‘*X7i«825, and 
.then (840-82^7^1* 15 in. remaims. ‘ 

Since the sniiil, on the average, creeps 7} in. in 24 hours, 

the snail, the first 825 in. in (24X no) hrs. 

Again, since the snail creeps 154 in. in lisjioars, 

/ I in. in (12 T- T3i) or If- hour. 

/. 15 m. in 5rX 15 or nil hours. 

Hence the whole time reqd. = (24 x 110 + 1 1 n’) or 265 1 44 hours Ans, 

Ex. ij. Two guns are fired from the same place after an 
iinterval of 2311110. ; but a peison approaching the place heats the 
leports after an interval of 22 mm. 30 sec. Find his rate of progress, 
sound travelling at the rale of 1142 ft. per second. 

The distance which the man travels in 22 min. 30 sec. or 
32] mm. is the same as that travelled by the report in (23 min. 
-22 min. 30 sec.) or 30 see. 

Hut in 30 sec., the sound travels 1 142 x 30 ft. ; 
the man travels in 22^ min., a distance of 1142 x 30 ft. 

/ in I min. ... (1142 X 30 -f' 22 i) or ft. 

/ in 1 hour x 60 ft. or ^ V- x 60 x i x ttVit mi.. 

or ryjir miles. Ans. 

Ex. 14, Two trains 1 10 yds. and 88 yds. long respectively, run 
at the rates of 30 and 1 5 miles an hour on parallel rails ; find how 
long a person sitting in the first train would take to pass the other 
train, and how long the two trains would take to pass each other ; 
supposing the trains were running (i) in opposite directions, (ii) iy 
the same direction. ^ 
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When running^ in opposite directions, the relative speed of the 
two trains is (30+15) or 45 nulcb per hour ; but when running in the 
same direction, their relative speed is only (30- 15) or 1 5 1111. per hour. 

A ])er-*on fitting in tlu firat train would pass the second train 
when the distance ivhich he gains over tlic train passed is equal to 
the length of the train, whuh is 88 yds. 01 mile 

/. for opposite directions, the tiine = (/n “45^ hr.= 4 sec, \ 

and ... same direi Hon, ... -- 1 5) hr.= 12 sec. | 

Again, one tiain passes another wlien it has gained ovei the 
other a distance equal to tlu‘ sum of the Icngtlis of the two trains, 
which IS here (no + 88) or 198 yds or mile 

/, for opposite directions, the time -(h'o“ 45) hi =- 9scc. ) 

^ and same directum, ... —(7(4, - 1 5) hr. = 27 sec j 


Ex. fj). P and (2 ^ne U\o Railw'a> stations. A train 396 ft. 
'‘long stalls from P for (2 *5 nun. after a man stalled fiom the same 
place P to travel in the same diuution The tram mertakes the 
man and passes him in 11 seconds. On reac'hmg Q it icsls foi 
10 min. and on its way hack towards /* again o\ eit .ikes and passes 
. the man m 9 seconds. If the interval betwetm tlie two me(‘ling'* be 
I hr. 30 min., find the clistaii(i‘ of (2 from /\ and the speed per hour 
of both the man and tho tiain. 


Since 396 1 1 36, and 396-^9=44 , 

/, the sum of the rates per second of train and man = 44 ft. 
and the difference ... ... . ... “36 ft. 

the train’s speed pen second “i (44 + 36; ~ 40 ft. 
and the man’s . . = i (44 - 36) = 4 ft. 


licnc'e the train travels 
and the man 


40x60x60 , , , 

- . - or 27A miles per hour, 

3 X 1 760 ^ 

4x60x60 „ , , 

- or 2 1'V miles per hour. 
3x1760 ^ 


The train starts 15 nun. after the man ; therefore the man is 
(4 X 1 5 X 60) or 3600 ft. in advance of the train al its starting. Now 
the tram gains (40 — 4) or 36 ft. ]ier second over the man ; therefore 
to gam these 3600 ft., it will take (3600^- 36) or 100 sec. and the 

distance of E (the first place of meeting) -p ^ -p (2 

from P — (40 X icx)) or 4000 ft. 


Again, since i hr. 20 min. = (80 x 60) sec. = 4800 sec, ; therefore the 
distance of F (the second place of meeting) from i5'=(4X48oo) 
or 19200 ft. 

AKo the train lakes (i hr. 20 min. — 10 min.) or 70 min. to travel 
the distance EE-^zQE ; hut m 70 min. the train can trav el (jto x 
60 X 40) or 168000 ft. ; therefore the distance EF-{‘2QF=i6Soooft 
Therefore 20^’=* (i68oq»- 19200) or 148800 ft., and 0/^=74400 ft. 
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Hence PQ — (4000 + 1 9200 + 74400) or 97600 ft. 
= 18 mi. 853 yds. 1 ft. Ans 


Ex. 16. 7 ?, C and D arc four Railway stations. The roads 

from A to B and fi om C to /> are mdmed ]>lanes of different in* 
clin.itions, and that from B to C is level A tram starts from A and 
stopinng at B a^d C for 5 mm. and 10 mm. respectively arrives at I). 
At D It stops for 15 mm and then leturns dirc( tly to A without stop- 
ping at 7 ? and C* The dow n and up speed of the tram alonj? AB 
are 12*1; miles and 10,’ miles per houi lespectively, the down and up 
speed along CJ) aie 15 miles and 9 375 miles per hour respectively, 
and along the lc\el BC iii\ miles per hour. If the whole time 
occupied by the tram m going and returning be 483 hours, find the 
length of AB-\-BC^ CD in miles. 

Along AB.^ to lun down i mile, the tram takes (i — 12*5) or hr. 

up (i-io|) or ,’5 hr 

/ down and up 1 miles (A+ tIt) ur -^4 hr. 

Along />*C, to run 1 mile, the tiaiii takes (i — or hr. 
.* 2 m.les, 2 X V-iV or ^ J hr. 


Along C/ 7 , to urn down i mile, the tram +akcs (i 15) or hr. 
up I mile -* 9 * 375 ) or hr. 


/, down and up 2 miles 


or hr. 


Here, we see that the avi'rage siieed m the three ])lancs is the same, 
and the time of going ,md u‘liuning is (.j 83 hrs. - 30 mm.) or 4^ hrs. 

Since in V]*, hr the tiain inns 2 miles, 


/. ... I hr 2x;j miles. 

/. m hrs (3 X T-J X4\) or 50 miles. 


Hence the reepmed disuim e is (1 x 50) or 2^ miles. Ans. 


Examples CXLIII. 

1 . A and B are 6 miles apart, and vralk at the rate of 4 J and 
3 j miles an hour respectively. How long will eLapse before they meet, 
(0 if they walk towards each other, (ii) if they walk in the same 
direction ? 

2 . A walking 5i miles an hour gives B walking 3S miles an 
hour an hour’s start. How long will A take to catch B and how far 
will he have to walk ? 

3 * Two men start to meet each other at 9 P, M. from places 
3t miles apart ; if one of them walks 4I miles an hour and the other 
si mules an hour, when will they meet, and how far will each have 
travelled ? 

1 A and B walk respectively Si and si miles an hour. Th^f 


24 
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are 25 miles apart and walk to meet one another but B starts 2 hours 
before A, How far will A have to walk ? 

5. A mail train leavers Calcutta for lki\ar (400 miles) at 8-20 
A.M. and travels at the rate of 45 milc^ an hour ; another tram 
leaves Buxar for Calcutta at 9 a.m , and travels at the rate of 47] 
miles an hour. Find when they will meet, and at what distance 
from Calcutta. 

6 . A policeman sets off after a thi(‘f at 7AM, the thief having 
had 2i houis start If the thief goes 4 mile.'> an hour, and tlie police- 
man miles an hour, when will the jiohceman catch the thief'* 

7 . A train starts from a terminus at 9 a. \r., travelling 25 miles 
an hour. An express starts at 10-30 A \i , and travels 43 miles an 
hour. At what time and liow far fioin the terminus will the exiircss 
overtake the slow tram ? 

8 . A starts from Calcutta to walk to Hiirclwan, a distance of 
68 miles, at 3 miles an hour , two hoius latei /> starts from Burdwan 
for Calcutta at 3^ miles an houi. When will A ami B meet ? 

9 . A starts from a ])lace A', for a place a distance of 80 miles 
at 6 A.M., walking 3i miles an hour ; B stcirts fioin A" 2 hours later 
and reaches I'at the ^nic tune as A. What was B'i> speed ? 

10 . A Hackney coach starts from Calcutta at 6 o’( loi k a.m 
and runs towards Bnrranagur which is about 4] miles distant, at the 
rate of 9 miles an hour lo mm after, A staits for Burranagiii and 
rides the same road at the rale of 13^ miles an hour. When will 
the coach be overtaken by A and at wdiat distance from Burrantigur? 

11 . Two men A and /? leave Howiah for Karmatar, a distance 
of r68 miles, just at thc‘ same tune that another man C leaves 
Karmatar for Howrah. Q walking at the rate of 5 miles an hour, 
meets A 14 hours and B 15 hours after starting on the road What 
are A^s and Bs speed per hour ? 

12. 'I* wo couriers pass through a place at an mteival of 4 hours, 
travelling at the rates of iij and 17^ miles an hour ; how long and 
how far must the first travel before he is overtaken by the second ? 

13 . A and B walk in opposite directions from the same place, 
and are at the end of 5 hours, 38 miles distant. If A walk at the 

‘rate of 4 miles per hour, find the rate at which B walks. 

14 . The distance from to <2 143 miles. How many hours 

before A, who walks al 3) miles an hour, must B start to reach Q in 
the same time as A^ Bs rate of walking being 2 f miles an hour ? 

15 . Two men A and B leave Mogul Serai for Jaunpur (46 miles) 
15 min. before C who lea\es Jaunpur for Mogul Serai. After A 
has walked for 5 hrs* 15 min. he meets C who again overtakes 
B 45 min. later on. UljA walks at the rate of 4 m^s per hour, find 
at what rate was B awC walking per hour. 
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16 A sets out to walk fiom T’ to 0 5 min. after B left Q 
for P. After walking for 45 min. at 30 yds per minute, he overtakes 
and on arnvinjj at Q stays there for a time. On Iiis return 
he again overtakes just at /'after an interval of 2 hrs. 30 mm. from 
the first meeting. Find the distance between P and rate per 

minute and the time A stays at (>. 

17 . The train which leaves Calcutta at 3-10 PM. arrives at 
Kanaghat at 5 o’clock ; and the tram which leaves Ranaghat at 3-30 
p M. arrives in Calcutta at 5-42 p.m. ; when do they pass each other ? 

18 . M starts from C and tiavels towards D at the rate of 
6 miles per houi ; two hours afterwards N starts from Ciand going 
10 miles per hour reaches D 4 hours before ^f. Kind the distance 
from C\.o D 

19 . A tram starts to go from A io B, a distance of 72 miles. 
Its jiroper rate of travelling is 20 miles an hour, but after having 
gone 24 miles it meets with an accident which delays it to min. and 
diminishes its speed to 15 miles an hour; how much will the train 
be behind time ^ 

20. Two trains starting from the same station and travelling 
in opposite directions, arc 405 miles apart in 6 hrs. 45 mm. ; had' 
they been travelling in the same direction, they would Inive been 
144 miles apart in 14 hrs. 24 mm Find the sj)eed of each per hour. 

21 . A man walks a certain distance, and rides back m 3 hrs. 
45 inin. ; he could ride both ways m 2J hours. How long would it 
take him to walk both ways ? 

22 . A hare starts 40 yds. before a greyhound, and is not per- 
ceived by bun till she has been up 40 seconds ; she runs aw’ay at the 
rate of 10 mik‘s an hour, and the dog makes after him at the rate of 
18 miles an hour How long will the course hold, and what ground 
will the greyhound run over ? 

23 The distance from ^ to 12 miles, 2 miles of which are 
up-hill and 3 down-hill ; find the difference between the times in 
which a person would ride from A to B and back again respectively, 
supposing his pace up-hill to be 4 miles, down-hill 5 miles, and on 
level ground 10 miles per hour. 

24 A person sets out to walk from ^ to ^ at the rate of 4 
miles an hour. After he has walked miles he is o\ertaken by th 4 
coach which started a quarter of an hour after him. At a distance of 
13 miles from A he meets the coach returning from B where it has 
stayed for half an hour. Find the distance from A to B. 

25 . Two places A and B, are distant from each other 334 miles 
by railway. A train leaves A for B at the same time that a train 
leaves B for A ; the trains meet at the end of 6 hours, the train from 
A to having tr^iyelled 16 miles an hour moAthan the other. How 
many miles did e&h travel an hour ? * 
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26 . The road between two towns A and />*, distant 15 miles, Roes 
over a hill whose summit is 3 miles fiom A. Two pedestrians set out 
at the same time from A and /'*, th' former ^oing 4 miles an hour up^ 
hill, and 5-I down, the latter 3I iip-hill, and 4J down ; how far will the 
slower one have to walk when the first arrncs at his journey’s end ? 

''^ 27 . Two trams start at the sam(‘ time from Calcutta and Buxai, 
and proceed towards each otJicr at the rate of 30 miles and 50 mdes 
per houi respectnely. Wlum thej meet, it is found that one train has 
lun too milc‘s further than the othci. Kind the distance between 
^-^C^lcutta and liuxai. 

* « 

28 . Sound tiavels at the i.ite of 1140 ft. per second. If a shot 
be fired fiom a dii]) moving at the* i.iU of 10 miks an houi, how fai 
l^^ill the ship have moved before the lepoit is lusird 14 J miles off'? 

Jr 29 . A lr«iin, haviiiR to peifoim a )ouinc> of 250 miles, is obliged 
fifter 103 miles to reduce its speed by \ 'I'lie lesult is that the tiain 
arrives at its destination i hi. 10 inin bi‘hind lime , what is its 
ordinary rate ? 

30 . A stream flow’s at the late of 2] miles an hour ; a man 

rows 18 miles against the stream in (> hours. IIow’ l()n[» will he be 
in returning ? ^ 

31 . If a man rows 10 miles in 2} hours aj^ainst a stream, the 
rate of w'hirh is 3 miles an hour ; how' long wiailcl he be m row’ing 
25^ mile <» with the '>tream ? 

32 A man lows dowm a ii»cr 18 miles in 4 hours with the 
stream and returns in 12 hoiir^ ; find the rate at which he rows 
and the rate at which the stiCcini flow’s, 

33 . P can row from A to B (a distance of 24 miles) and back 111 
still water in J2 hours ; how’ lonj^ will it take him to do the same wdicm 
there is a stream flowing fioin A tci B at the rate of 2 miles an liour’ 

/ 31 A hare is 50 lea]>s bcfoie a gre> bound, and takes 4 leaps 

to the greyhound’s 3 leap> ; but 2 of the* gieyh()iind’s = 3 
hare’s ; how many leaps must the greyhound take to catch the hare 

35 . A hare is 40 of her own leaps before^ a greyhound and 
takes 5 leaps for the greyhound’s 4 ; 3 of the gre)’hound’s leaps 
are equal to 4 of the hare’s ; Ikjw many leaps must the haic take* 
before slie is caught ? 

/ 36 . The whole time occupied by a tram 120 yds. long, 

^travelling at the rate of 20 miles an hour, in crossing a bridge is 
18 seconds ; find the length of the bridge. 

jU Two guns are fired at the same place after an interval of 
M minutes, but a person approaching the place observes that 20 mm 
IffS sec. elapse between fhc reports ; what was his rate of progress, 
V>und travelling 1125 ft per second ? 
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38 A person saw the flash of a fired from a frigate at 
sea, distant i mile ^<So yds , and 2 seconds aftei wards saw the flash 
of another gun fired from a vessel m a line betwc'cn the fiigate and 
himself, and 4 seconds later still h<‘ard the two reports sunultancously ; 
what was the distance between the vessels ^ 

39 . A ni.in near the sea shore sees the flash of a gun fired 
from a vessel steaming directly towaids him, and hears the report in 
15 sec He then walks towuds the ship at the rate of 3 miles an 
hour, and sees a second flash mm after the first, and immediately 
stops ; th(* re])ort folhiws in 10 1; set Kind the rate of the ship, 
the velocity of sound being 1200 feet per second. 

• 

40 . How many seunub will .1 tr.iin 184 ft. m length, travelling 
at lh(‘ late of 31 miles an hour, take m passing another train 223 ft. 
long, proceeding in (i) the s une direction, (11) opposite directions, 
at the rate of 16 miles an hour ? 

41 . A man rides at the 1 ite of 12 miles an hour, but stops 
^ minutCj to change horses .it the end of every 8th mile ; how' long 
will It take him to perfoiin a joiiiney of 167 miles 

43 A man rides at the rate* of 15 miles an hour, but stops 
7 minutes to change horses at the cmkI of every loth mile ; how long 
will he t.'ike to go a distance of 126 miles ? 

4 i. A snail cieeps 17 m up a pole* cluiin^ i*2 hrs. 111 the night, 
and slips down 10 in. during the 12 hrs. m the day. If the pole is 
12 ft. high, in how m.iny hours will it get to the top ? 

44 A monkey, climbing up .1 gre.isecl pole, ascends 13 ft. and 
slips clown 6 ft. in alternate miiuites It the pefle is 63 ft. high, how 
long will It takc‘ him to reach the toji ^ 

45 A tram is 88 yds long, and is running at 20 miles an hour, 
IP what iimc' will it p.ass a particulai point on a telegraph post stand- 
ing by the side ? 

46 . A train 66 yds. long passes a pariicular point on a telegraph, 
post in 6 seconds. Find the speed of the tram. 

47. Two trains, 88 yds and 44 ydh, long respectively, are run- 
ning on parallel rails at the rales of 15 and 20 miles an hour. In 
what time will they pass one another if they are running in opposite 
directions } 

48 . Two trains, 66 yds. and 99 yds. long respectively, are run- 
ning with uniform velocities on parallel rails at the rates of 20 and 
25 miles per hour. In wh.it time will they pass one another, if they 
are runnings in the same direction ? 

49 . Two trains, 92 ft. and 84 ft. long respectively, are moving 
with uniform velocities cm p<irallel rails in opposite directions, and 
«ire o]>served to pass each other m i J sec. ; but when they are inoving 
in the same direction, theii velocities beii^ the same as 
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the faster train is observed to pass the other in 6 seconds. Find the 
rates at which the trains arc moving. 

50 Two trains running at the rates of 25 and 20 miles an hour 
Respectively on parallel rails in opposite directions are observed to 
pass each other in 8 seloiids, and when they are running: in the 
same direction at the same rates as before, a person sitting on the 
faster train observes that he passes the other in 3 seconds. Find 
the lengths of the trains. 

^ * 51 . A tram, 88 yds. in length, (nertook a person walking along 

(/the line at the rate of 4 miles an hour, and passed him m 10 seconds. 
^ Twenty rftiniites after, the tram overtook another person and passed 
him in 9 seconds. When will the first person oveitake the last ? 

52 . A and B aie two Railway stations. A train 195 yds. long 
starts from A foi B 26 mm. after a man started from A to travel 
111 the direction of B. 'I'he tram overtakes the man and ])asses 
liim m 15 seconds. After an interv«d of one hour the man is again 
overtaken by tlie tram returning from //, where it has sta>ed foi 
5 mm. and it passes him m 13 se< onds Find the distance of B 
from A and the nites of the man and of the tram per hour. 

53. A passtmger tram 130 ft. long leaves station A for B 10 mm 
b^tbre a mail tram iisffi. long, which also leaves A for B, The /nail 
overtakes and passes the other m 6 sec. After an interval of 45 mm 
the mail on its return from B, where it has st.iyed for 5 mm. again 
overtakes the passenger and passes it m 3 sec. Find the distance 
between A and i>, and the rate of each. 


54 . A, B^ C and D are four Railway stations. The roads from A 
to B^ B to C, and C to D are inclined planes of ditferent inclinations 
A tiam leaves A and passing through B arid C, arrives at Dy and 
staying there 30 min returns to A. The down and up-speed of the 
tram along AB arc 17*5 miles and 875 miles per hour respectively, 
along BCsiVsi 14 miles and 10 miles per hour respectively, and along 
CD Rve 12*5 miles and 109375 miles per hour respectively. If the 
whole time occupied by the train be 3J hours, find the length of 
AB-{-BC+CD in miles. 


/ 55 . A ship 40 miles from the shoie springs a leak which admits 

^3? tons of water in 12 minutes. 60 tons would suffice to sink her, hut 
•the ship^ pumps can throw out 12 tons of watei in an hour. Find 
the average rate of sailing so that she may reach the shore just as 


^e begins to sink ? 

^ 56 . I have to attend a meeting at a certain place in a certain 

rtime, and 1 find that, if I walk at the rate of 4 miles per hour, I shall 
be 40 minutes too late, if at the rate of 6 miles per hour, 1 shall be 
55 minutes too soon. How far have I to go ? 

f ^ 57 , A tram 88 yai|| 4 «*> overtook a person walking along the 

line at the rate of 4 miles an hour and passed him completely m 
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lo seconds ; it afterwards overtook another person and passed him in 
9 seconds. At what rate per hour was this second person walking ? 

5 a Two trains start from A to ainve at a fixed time at B 
tiavelhng at the rates of 25 and 30 miles an hour lespectively. The ^ 
first I caches // 40 min. lijhind time and the second 26 nun. before. 

F md the distance between A and B, 

59 . Two trams 88 yds and 96 yds long run with uniform \elo- 
(itics at the rates of 67} and 112$ miles per hour respectively. How 
long will a person sitting m the faster tram take to jiass the other, 
wlien going m (1) opposite diiections, (iij the same direction ? 

60 . A and B stall from P and Q, a distance of 60 nviles, for Q 
and /* resp(‘ctively, at 4 and 3 miles an hour. They meet at reach 
(J and /\ return immediatelv, and meet again at .S’. Find the dis- 
tance betwetMi I\ and .S. 

61 . Two boats low a lace over a straight course i mile 995 yds. 
long, their rates of speed being 12 miles and 11 5 J miles an hour ^ 
respectively. Assuming that sound travels at the r.ite of 1140 feet 
in a second, find how mui h ihe iaster boat will be ahead of the 
other when the sound of the gun fired at stalling is heard at the 
v\ inning post. 

• 62 . Two boats start to low in a rat at 1 o’clock. The winning 

boat comes in at 6J nun p«ist 3, 40)ds. ahead of the other. At 
4 mm. past 3 the losing boat was ‘1140 yds from the winning-post. 
Find the length of the course, and the speed of the winning boat 111 
miles per hour. 

63 A railway tram having left a tei minus at noon is overtaken 
at 6 P. M. by another tram, which left the same terminus at 1 P. M. 
If the former train had been 10 miles further on the load when 
the latter started, it w’oulcl not have been overtaken till 8 P. M. Find 
the rates of the trams. 

61 Aj Bland C are three stations. A and B are connected by 
a railway along an inclined jilane, but B and C by a Ferry. A man 
started from A for B (by a tram) at 4-45 P M. ana 30 min. after his 
arrival at B took a seat in a steamer for C. Having stayed at C fori 
2 hours, he returned to A (through B) neU day at 8-30 a. M. 
If the down and up-speed of the tram along AB be 15 miles and 
TO miles per hour respectively, and the rale of the steamer with 
and against the stream be 18 miles and 9 miles per hour respectively, 
find the length of AB+BC in miles. 

Examples worked out. 

Ex. 7. The products of the sum of two numbers multiplied by 
eac:h separately arc 3825 and 3400 » numbers. 

The sum of the products of the sum of two or more numbers X 
each separately =* the square of their sum. • 
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Now 3825 + 3400=7225 ; and V‘(7225) = 85 ; 

/, one number =3825 85 = 45, and the other = 3400 4- 85 = 40 A ns. 

Ex. 2. The product of two numbers is 1215, and ihe quotient 
when one is divided by the other ib Find the numbers. 

The product X the qu()ticnt = the square of the dividend. 

Now 1215 X ;=2025 ; and *y(2025} = 45 ; 

/, one number = ^ and the other =1215—45=^. A ns. 

Ex. j. A horse is sold at a jjain for Rs.^^o ; had it been sold 
for AV.390„tlie loss would^iave been thiee tunes the gam. What did 
it cost 1 

The difference between AV.450 and Aj 390 is (3 -t- 1} or 4 times 
the gam ; therefore the gain= | of Rs. (450 — 390) — ! of A*j.6o = A'i.15. 

the cost pncc = yv*t.45o — Ab'.i5 - A*.i. 435. Ans. 

Ex. 4. A man, walking a distance of itS miles, tmds at the end 
1 hr. 48 mm. that the distance which he ha-> walked is ,tlH of 
the remaming distance. Find the average pace 

Here, (i + 1) or of tho reimiming distance = whole distance = 18 miles. 

/, the remain/fg distance = (i8 x {j) or lo] miles, * 

and T of the remaining dibtancc = (; x lo]) or 7} miles. 

Now, in I hr. 48 mm. 01 1* hr. he has walked 7! miles, 

/. m I hr. he Ctin walk (72-** t or x miles = 4! nnles. 

/ Hence the man’s rate per hour=4^ miles. Ans. 

Ex. J. The majority was a fifth of the number on the winning 
side ; if 10 voters change to the losing side the majority would be i. 
How many voted on each side ? 

Since a tiansfer of 10 votes w'ould reduce the majority to i, 
therefore the majority =2 x 10 + 1 = 21. 

Thus, I of the voles on the winning side = 2i ; hence the number 
of votes on the winning sidc=2i x5 = io5. Therefore the number of 
Acs on the losing side= 105 -21 = 84. Ans. 

Ex. 6. Aj.49 was divided amongst 150 children ; each girl had 

Ba. and each boy 4^. ; how many boys were there ? (E. E. 1879.) 

Each girl may be paid 4a. along with the boys, and 4a. after- 
wards separately so that she may get 6a. altogether. 

The 150 children would in this way first get 4a. x 150 or AV.37- 6a. 

The remaining A.y.49 — Aj.37. 6a.=^Rs.ii. 6a. would have to be 
distributed amongst the girls at the rate of 4a. each, llierefore the no. 
of girls=Aj.ii. 6 a.'h 4 a.:=^ 6 ; and the no. of boys =150 —46 =104. Ans. 
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Ev. y. A workman was enj^.igcd for 28 clays at Re a, ^a. a clay, 
but instead of receiving dnything, was to pay a day on all days 
on which he was idle ; he rec eived allogetliei A’j.26 4a. How many 
days was he idle ? 

Had hc‘ worked for 28 days, he would Iiayc rcf'cived AV.i. 4a. X28 
or AY35 ; i^ut as he received only Rs.2(). 4a, ; the loss for his idle- 
ness IS A’j.35 — Rs 26 4a. — AV.8. 12a. 

I 5 ut his loss per day foi being u 11 c = AV.t. 4 / 7 . + 8 ^z. = A'r.i. 12 / 7 . 


/. the no. of cLiys he was idle = 


A*f.8 T2^y 
AV.i. 12a. 


[40a 

2Sa. 


= 5. Am. 


m 

Kx 8. A gentleman wishing to lelievc a number of beggars, 
finds that if he gue them 6 pue a head, he will have ^a. left ; and 
that he has not enough by to gue tlieni 2a. a head. Find the 
number of beggais, and the nuniey he possesses. 


Raising the rate fiorn 6 pice to 8 pice or by 2 pice, increases the 
mon(‘y recjuireil, by (5-1-3]) or 8]^7 (z. e ) 34 pice. 


Therefore the no. of beggars = 34— 2= 17 ; 
and the man ha-) (17 —122 pice- A^^ 1. T4^r 2^s. Att^ 


Kx. g. In rifle -shooting, a bull’s eye counts 4, a centre 3, an 
oLit^ir 2. Eleven men fire five shots each at a ^target, and score 113; 
8 misses are made «iiicl 3 bull’s eyes. Find tfic» number of centres 
and outers. 

The II men fire 5x11 or 55 shots; 8 bemg misses, 47 shots 
scoie 113 ; the bull’s eyes score 3x4 c^r 12. Therefore the remaining 
44 shots, which are cither centres or outers, score 
(113-12) cn lor. If the 44 shots had been all centres, the score 
would have 6ben44X3 or 132. Thciefore (132 -loi) or 31 points 
are due to outeis only. 

Hence the no. of outers is 31, and the no. of centres (44 - 31) or 13. AnSn 

Kx. 10. A has tliree times as much money as />’, and Rsao more 
than C ; the sum of their money is A'.r.i65. Find /’s money. 

If Chad i?j.iomore, then A'^ money would be ec]ual to C’s, 
and the sum of A, B and Cs money would be AV.(i6s-l- 10) or 
A’t.j75. Now representing money by i, A\ money would be 
3 i and Cs money 3, , 

And 3 + 1 + 3 = 7 ; /. A^s money =4 of A’j.i75s=A’j.7^ Ans. 

Ex. II. 1 have a certain sum of money, wherewith to buy a 
t ertain number of nuts, and 1 find that if I buy at the rale of 40 a 
penny, I shall spend 5/f. too much ; if at the rate of 50 a penny, 
\od. too liftie. How much money have I spent ? 

A nut in the first case costs ijs pence and in the second TfV pence, 
'I'herefore the difference in the price of a ^ut in the two cases is 
^ Vff) or pence. Also the diff. in money -(10+ 5 ) or 15^ 
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Now is the difF. in price for i nut. 

id. 200 nutb. 

i^d. 1 5 X 200 nuts. 

Then the price of 15x200 nuts at 40 a penny'=(i 5 x 200 ^-40) 
or 75^/. Hence the money ex pended =(7 5 — 5) or yod. 

/ £x. 12. A viadLut is made of 3 senes of arches built ovei 
one another, the spans of the arches beinj' 125 yds., 8} yds. and 
42 yds respectively. The piers on which they stand are in each 
series 4 yd^s. wide. Find the least lenj^th of the viaduct. 

Leaving one of the extreme piers, (/. e.) 4 yds. the remaining 
length of the viaduct must be a nuilliplc of (T2i5 + 4)» (8.J + 4)‘'tnd 
(4J+4). Hence the least length of the viadiut must be the I.. (. M 
of 16^, 12^ and 8'{ increased by 4 yds. Now the J.. C. M. of i6f,, 124 
and 82= 350. Hence the r(‘c|d. lcngth = 354 yds. 

Miscellaneous Examples VI. 

1 . (liven that the sum of the divisor and ciuotient= 33600 ; also 

that the quotient «divisoi x 15, and that the remainder =di\is()r-s- 15 ; 
find the dividend. / • 

2. What will It cost to make a gravel walk, 7 ft. wide, along 
the sides of a square held, containing 2^ ac. at lort. per stp yd , the 
walk being part of the field ? 

3. A piece of cloth, when measured with a yard measure 
which IS *6 of an incli too short, appears to be 88i yards long, what 
IS Its true length ? 

4. A person hrving paid an income-tax of 4c/. m the £ during 
the lirrt half of the year, and 3 W/, in the £ during the second half 
of the year, has ^<([359. 5J. ii\d. left. What was his gross income ? 

5. A square room 6 yards long or broad and 5 yards high 
has the ceiling painted at 6ci. 4p. a sq. yd., its 4 walls papered with 
paper 2 of a yard wide at 6ci. per yard, and its floor covered >Mtli 
garnet i of a yard wide at I\s,2, 4a. per yard. Find the cost. 

6. Of three pipe» A, B and C, A fills a cubic inch in a second, 
^ a ( ubic foot in a minute, C a cubic yard in an hour ; if all were 

running together, in what time would they fill 1069 cubic inches ? 

7. A rectangular [nle is 12 yards high and stands on a base 
10 ft. squaie ; find the number of oblong pieces 2 ft. long, 8 in. broad, 
4 in. deep, contained in it. Also the cost of covering the pile with 

Z tting ^ of a yard wide at 3a. 2/>. per yard. 

8. A plate of gold 3 in. square and ^ of an inch thick is 
ended by haxnmen«g so as to cover a surface of 7 sq. yds., find 
its present thickness. 
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9 . A room is 30 ft. lon^, 16 broad and 12 high. If pure gold 
be worth £4. 5^ per oz. I'roy, and a cubic foot of gold weigh 
19260 oz. A\()irdupoi'5, what is the value of the gold which will 
esactly fill the room ^ 

10 . A Cl editor receives upon a debt of ^*^.3270 1 dividend of 
9«. 2p. in the rupee, and aftorwauK he leteives a further dividend 
upon the deficiency of 3a. 4/J. in the rupee ; how much does he 
leceive on the whole? 

11 . If be worth 25 2 francs, 9^ thalers worth 35 francs, and 

60 thalers worth 107 Austrian paper llorins, find how many Austrian 
paper florins should be received for 10. * 

13 . A gentleman has a bowling-green 300 ft. long and 200 ft. 
broad, which he would rai^e one foot higher, by means of the eaith 
to be dug out of a ditch that g-oes roiuKl it ; to what depth must the 
ditc h be dug, supposing the breadth to be everywhere 8 ft. ? 

13 . A room is 57 foot long by 32 ft. wide How many people 
can be seated in it on chairs, w^hu h are ij feet wide, and placed 2 feet 
apait from back to back ; allowing a f hstr passage 4 feet wide down 
the middle of the room, and a < leai space 13 feet deep at the end ? 

14 . A cistein 12 ft long, 2 ft wide, and 6 in. deep, contains 
pu>]i for making paper. If i tlu' voliinu^ of the ,pulp is lost in the 
process of drying, how many sheets of paper. Sin. by 6, will be 
obtained, if yDo sheets m thickness go to the inch ? 

15 . A tram c'onsisting of 3 lust class, 4 second class and 5 third 
class carriages, trjv veiled from Calcutta to Jagadispur, a distance of 
191 miles. The rates charged per mile w'ere, 1st class i<i C>/>. ; 2nd 
class la. 2fi. ; 3rd class 8/ ; the amount paid by the passengers was 
A'i 4659. 9rt, Sfi. ; each 2ncl class and each 3rd cl.iss c.irriage contain- 
ed 32 and 48 passengers respectively. Find the nunibc*r of pas- 
sengeisi in each first class carnage. 

16 A heap of cocoanuts c.in be made up exactly into groups 
of 25 ; but when made up mm groups c^f 18, 27 and 32, there is 
always a remainder ii ; find the least number of cocoanuts such a 
heap c an contain. 

17. A person who can walk down a hill at the rate of 3] and 

up «it the rate of 2J miles an hemr, ascends and comes down to his 
btarling point after walking for 4 36 min. How far did he walk ? 

18 . A man rides at the rate of ii miles an hour, but slops 
5 min. to change horses at the end of every 7th mile ; how long will 
ke lake to go a distance of 94 »ndes ? 

19 . What least number is that which leaves a remainder 5 when 
divided either by 9, 99, 999 and 9999 ? 

20 . Find the least number of seven digits such that if it be 
divided by 27, 33, 45, 60 and 75, the remainder in each case will be 5^ 
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21 . Find the value of 


2} + ,' of_2 ti- ^ I2-343 -<)‘48 ’1 of 81 po. 4^ 

3'6+ ISX4--24-2 I 3472 + -668 ^ 1 of 1°' po- 4i y<l^- 


20*1 of* I ind. 3oi SI. 
17*5625 of 2 mclb. 20] sr. 


8i/. 


22 . A man tr.ivels 6o inilc'^ m 3 hours, partly by rail and partly 
by coaih. If he liad j^onc all Ihc wa> by rail he would have armed 
at Ins destination an hour eai her, and \\oiil(l have saved ?tlib of the 
time ho was on the coach. Jlow fai did he travel by co.ich ? 

23 . It costs AV.i. lOfj. 8/^. less to feed a horse a month \vhen 
f^rain is 36 seeis tor the lujiee than when it is 24 ; find the cost when 
jfmm is 40 seers for the rupee. 

^ 24 . The quotient in a division sum equals six times the divisor, 

and the divisor equals six times the remainder , the three amount 
ftcycther to 516 ; find the dividend. 

25 . Three lines of paints run side by side for a distance of 
yofeet. The rails are resjiet lively 2, 3 and 5 feet apart. How often 
will a peison walking outside the palings, on looking across them, 
^ee three rails in a line } 

f 26 . If a piece work can 1)e finished in 45 days by 35 men 
■Working < ontiiiuously, and if the men drop off by 7 at the end of 
every 15 days ; find m what time the woik will be finished. 

27 . A garn.son of 100 men h.id provisions for 27 days ; at the 
end of 10 days a reinforcement arrues, and iheie are now only 
provisions for 5 days. What was the reinforcement } 

28 . By what factor less than 1000 must 7983 be multiplied so 
that the last 3 figures of the product may be 986 

29 . I'he i'u c. M. of tno numbers of 4 digits is 187, and their 
1.. C. M. is 21879- Find the nunibeis. 

30 . A riband is 47*3824 yards long ; how many pieces, each 
7871 yd., can be cut off? and how many inches will be left ? 


31 . A gravel walk 6 ft. wide runs round a grass plot 60 ft. long 
^ncl 40 ft wide. If gravel be AV.i. Sa. per cubic yard, find the cost 
of a coat of gravel on the walk 3 in. deep. 

32 . A man sells a horse for AV. 120 more than he gave for it, 
and realise a profit equal to Hhs of its cost price. What was the 
cost price ? 

33 . When 52 lbs. of coffee are worth as much as 12 lbs. of tea, 
22 fbs. of tea are worth as much as 572 tbs. of sugar, a cask of sugar, 
costs 2 guineas, and ^wt. of coffee costs 8 guineas, what is the 
•weight of a cask of su^r ? 
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34 . A square field is boidered by a path 3 yds. wide, the fielif 
and path tojfether occupyinij 2] acres. Find the cost of covering the 
path with gravel at 12a. pci sq. yd 

36 . On a stieam, B is intei mediate to and equidistant from A 
and ; a boat can go from A to // and liack in 5 hrs.^ 1 5 nun., from 
A to C in 7 hrs How long would it take to go from C to ? 

36 . One man walks 3 miles m 32 mm., and anotlier walks 
2 \ miles in 28 inin. ; how much stait must the slow’cr walker have 
that m a 7 mile race they may walk a dead hc'at^ 

37 If a cubic foot of gold be made to cover uniformly and 
perfectly 43200cx)00 squaie inches, find the thickness of the gold. 

38 . A barters some sugai with B for iloui, which is worth 
2 s yl pel stone, but uses false stone-wenght of 13^ I1>s. ; what value 
should B set upcm his floui, that the cx< haiige may be fair ? J 'r y ^ 

39 A and />’ are the termini of a Railway 144 miles long. A 
fast tiain starts from B at 9 ^ j anothei last ti<im travelling at 
the same rate, starts fiom yi at 10 h o m A slow tram starts from 
B at 10 h. 20 m., the fast tram iiom yl iiiocts the other last train 
at 1 1 h. 30 ni., and the slow tiain at 12 h yz in. i find the rates at 
whi( h the trains tiavdled. 

‘ 40 A crow wishing to iiucnch its thirst t'ame to a vessel which 
contained 28 cub in. of w.itei. The trow bein« un.ible to reach the 
walci picked up set oral sin.ill .tout eadi thiee quarters of a cubic 
indi in si/e, and let them dioi> into the tessel until the water c.'iine 
to the top of the vessel If the si/e of the vessel was such that it 
wuultl exaolly hold 73 cub. in of water, find the number of stones 
dropjicd in by the* crowc 

41 A down-tram usually travels at the rate of 30 miles an 
hour and meets an up tram 50 

occasion, on account of an accident, it cjnl) went «‘t the rate of 
20 miles an hour and met the up-train 4i3miies fiom the terminus. 
Find the speed of the up-tiain. 

42 . A works for 6 days at the rale of 8 hours per day ; B works 

for 5 hours on the first clay and on each of the five subseciucm days 
one hour lonifer than on the piecediiiK day : ^ doc^ as much in 
4 hours as B docs in 5 hours If the total sum jia.d ^ af 

wages for the we.k be Bs 21, bow much should each receive ? 

43. If one watch gam, and another lose, at ^e rate of a 
minute a day, and thi-y arc both set right .at noon on Monday, what 
time will be^ndicatecl by the latter when Uic former points 6 houi^ aj 
min. on the following Friday morning? Also what is the correct time ? 

44 . In paving a court-yard 1296 bricks are employed, the 

exposed surface of each brick measuring tn- i many 

tiles 6 m. square would be required for pavteg a yard one-nmth of 
the size of the former ? 
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45 . How many decrees, &c., must be added to or subtracted 
from i$*. 12^ 2o" that the sum or difference shall be the same fraction 
of 22®. lo' 2o" that 8* lo' is of 12° 15' 22"*5 ? 


# A supply of water would fall short of the c.ilculatcd time 

h|ri2 days if 4 seers leali off every day, but it would fall short by 
TO days it 8 seers leak off daily. Find the total quantity of water 
in the supply. 


47 . If 5 men working 6 hrs. a day and 8 boys working 7} hrs. 
a day can comidetc a piece of work in 10 days or 6 men A\orkIng 
hrs. a day <ind 5 boys working 7 2 hrs a day can complete the 
same piece of work in 1 1 days, how many days will it take 8 men 
working 7 hrs. a day and 17 boys working 8 hrs. a day to finish a 
piece of work twice as great ^ 


48 . A watch which gams 2*411110. m 24 hours is set right at 
9 P. on Monday. What will be tlie true time w'hen the watch in- 
dicates 2 P. M. on Thursday next ? 

49 . The external dimensions of a box w^ithont a lid arc, length 
4 ft., breadth 3 ft., depth 2 ft. and the thickness of the sides and 
bottom is the same, namely 1 inch ; if the cost of a cubic yard of the 
material is /?y.4. 8//., and the cost of making the bo\ = i\ of the cost 
of the material, w^hat will the box ('ost ? 

^ . . 

• 60 . If gold can be beaten out so thin that a grain will form a 

leaf of 56 square inches, how’ many of these leaves w ill be required 
to make up the thickness of a sheet of paper, the weight of a cubic 
foot of gold 'being 1215 Ihs. Troy and 400 sheets of paper making a 
book i inch thick ? 


61 . A viaduct consists of 3 senes of arches built upon each 
iftther, the breadths of the arches in each being respectively 8 yds. 
2 ft., 6 yds. and 5 yas. ; whenever the piers m all the scries are 
vertically abfive each other, there occurs a mass of masonry 4 yds. 
wide ; of such there arc 3 ; find the length of the viaduct. 

' 62 . To complete a piece of work, B would take twice as long 

as A and C together, and C thrice as long as A and B together ; Aj 
B and C by their united exertions can do it m 5 days, in what time 
could each do it by himself 'i 

(f. 63 . A can run at the rate of 8 miles .an hour, B at the rate of 

7i miles an hour ; what is the greatest number of yards start th.at A 
can give B so as to beat him in a race of 440 yards ? 

. 54 . The distance between tw^o stations A and B is 65 miles. A 
ytrjiin starts from A to go to B at the rate of 1 5 miles an hour, and is 
1 delayed 10 min. on the way • another tram starts from A two hours 
after the former at the rate of 25 miles .an hour ; find the interval 
between their times of arrival at B. 

65 . Five men do 'fiooS of a piece of work in 2*12 hours, how 
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3 ong will 6 boys take to finish it, it being known that 3 men and 7 
boys have done the whole piece of work in 3 hours ? 

56 . Two clocks, one of which gains and the other loses one 
minute in an hour, strike one o’clock logcthej* ; shew that the interval 
between their respective sti iking 2 will be 23-^9 minutes by a 
correct clock. 

57. An express tram owing to a defect in the engine goes at 
^ths of its proper speed, and arrives at 6-49 p. M. instead of 5-55 P. M. 
At what houi did it start ? 

68 . A ]>eon walks from .4 to ^ at the rate of 3 miles an hour, 
and after transacting some business which occupies hint an hour, 
returns to A by the train- way at tbc' rate of 5 miles an hour. He 
then finds he has been «ibsent 2 hrs 20 mm. Find the distance 
from A to Ji. 

69 . The products of the sum of two numbers multiplied by 
eac'h separately are 12400 and 11625. Find the numbers. 

60 . The produc ts of the ‘■um of three numbers multiplied by 
each separately are 4674, 4920 and 5535. Find the numbers. 

61 I sold an article for A’j 450 at a loss ; had I sold it for 
A’j 4C)8, the gain would have been 5 times tlie loss. Find the cost. 

62 . A number of rupees is divided am6ngst four people. ■ A 
receives of the whole, A' 'fths of the remainder, C ^ths of what 
then remains, and the nuinltcr of rupees given to D is the square root 
of the whole number to be dislnbuted. What sum does each receive ? 

63 . The product of two numbeis is 1575 and the quotient of 
the one divided by the other is kind the numbers. 

64 . A IS twice as old as A and 10 years older than C ; the sum’ 
of their ages is 105 years ; find A”s age. 

65 . A pel son meeting a company of beggars gave 4ci. to each 
and had AV.i left ; he found that he should have requiied 12a, more 
to enable him to give the beggars 6ci. each. Hew many beggars 
were there ? 

66. A carpenter agreed to work for 60 days on condition that 
he shcjuld receive for each day that he w^orked J^e.i, 4^* 3 ,nd his 
board, and pay 4a, Sfi. for his board each day he was idle. At the 
end of the term he received /\s.$o. $a. 4/. How many days did 
he work ? 

67 . A person distributes A^J.45 amongst 50 men and women, 
giving each woman 9^1. and each man 15^* k md the number of men. 

68. Bought 12 yards of broad cloth and silk for A*s.ioy. For 
the silk I paid Sa. per yard and for the broad cloth A’j.8. 8a. 
per yard. How many yards of silk were bought? 

69 * An undergraduate rowed down the river a distance o1 
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II miles in hours with the stream, and on his return met the same 
stream and with i^JUniform stroke throuj^hout he rowed back a^ain 
in 3 1 liours. Find The laie of the vunent per hour 

70 . A train is to arrive in Call utta from Allahabad at 9 A. M. 
Had It travelled at 40 miles an hour it would have been 48 minutes 
late, but if at 45 nnks an hour 46 minutes earlier. Find the distance 
between Allahabad and C'akutta. 

71 . Whirh uill be the more ad^ antaj^eoas to employ to do a 
piece of work, 6 num \\ho w<jrk 10 hrs. a day for i Jf. or 9 boys who 
work 8 hrs. a day foi 9J., it bein^ i^iven that a man can do half as 
muf h worl<f ajfain as a boy in an hour ? 

/ 72 . I want to bu> a cert;tin number of manjjoes for a ceitain 

; if I buy at the rate of 4 for an anna, I sh.ill spend 5<i. loo 
much ; if at the rat(‘ of 5 for an anna, 10^/. too little ; what is the sum ^ 

73. A man walking 13.V miles finds that in i hr. 15 inin. he has 
walked J of the remaining distance ; find his latc of walking. 

^ 74 . If the hands of a clock coincide every 65 J minutes, how 

docs the clock gain or lose in a day ? 

75 . A supply of watei w'ould fall short by 10 days if 12 gallon^* 
leak off daily, but it would fall short by 14 clays if 20 gallons leak ,oft* 
daily. Find how^ long* the supply would last if 5 gallons leak off daily 

76 . 36 men can do a piece of work in 24 days. After working 
for a certain number of da>s they take 12 men to their help, and then 

7 h the work 4 days sooner. When do these 12 men join ? 

77 . A person leaves for B at 4 miles an hour between 4 and 
5 and returns, after staying at B for 10 minutes, between 8 
and 9 P.M. on the same day and finds the hands of his watch ha\e 
exactly changed places. When does he icturn and what ts the 
pi|tance from A to ? 

78 . . A squad of ii boys fired 10 shots each at a target, and 
scored 286 ; 20 bull's eyes were made and 1 1 misses. How many 
centres and outers were there i* (A bull’s eye scoies 4, a centre 3 and 
an outer 2,) 

79 . If a snail, on the average, creep 2 ft. 3 in. up a pole 
during T2 hours in the night and slip down i ft. 4 in. during the 12 
Kours in the day ; how many houis will he be in getting to the lop 
pole 25 feet high ? 

M 80 . The c(^t of papering the walls of a room 30 ft. long at 
a sq. foot is X200, anci the cost of matting the floor at /fj.3 per 
5 sq. ft. is Find the height. If this room has a veranclah 

9 ft. deep all round the outside, wh^t will it cost to pave it at Bs.2 


,yq. yd,, the walls being 18 in. thick ? 
# 81 . Find the cost* of painting 


81 . Find the cost* of painting the walls of a square rociin 
14 ft* high and 18 ft. long with two doors 8 ft. by 4 ft., and three win- 
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dows 10 ft. by 5 ft., the ainount saved by each window being J?s.28. 2a. 
What additional lieight would meicase the c ost by 8 a. ? 

83 . A viadu( t consists of two scries of arches built over one 
another, the spans of the aithes aio 12 yds .'vnd 11 yds. respectively. 
The pieis on uhidi iho> stand are 5 and 4 yds. respccti\ely. Find 
the least length of the viaduct. 


CHAPTER XI. 


Ratio and Proportion. 


I. RATIO, 

463 Ratio is tin* relation which one number has to another, 
or, which one quanlil) immetifalK considered bears to another of the 
Xv////, the < ompai isou being made b> observing what multiple^ 
par/ tn par/s, the foiiner is of tb<‘ lattei. 

riuis, the ratio of the absinH/ iiumhos 4 and 2 is ufrt/fen 4 . 2, 
and f cad four is to tioo , aiid it will be cxpfcs.scd by 1 = 2 , the same 
being used to denote the latio ol the (omrefe quanti/ics 4 ft and 2 ft., 
piovhcled they Ijc* of the same /v//^/and ol tlic saMc jfemmumUion. 


463 Of the nuinbms 01 (|u.intities tompared and called the 
terms of the ratio, the loimer is stvled the antecedent and the 
latte i the consequent ; <dso, the laiio is said to be a ratio of 
greater or less inequality ac < ording as the antecedent is i^reatcr 
01 Ic^s than the conseciuent, and it is a latio of equality when 
these terms arc equal. 

Thus, in the latio to ^£5, Ca called the antcicdcnt and 
till* lonscguen/ ; also £4 and ^5 aie its tenm^ Again, 6 : 5 is 
a ratio of ^i*rca/cr inequality ^ 4 9 is one of Ins incqualtiy^^ and 
a latio of equality m,iy be denoted by i . i or 2 > or 3 : 3, &c., at 

pleasure. 


464 . Hence, the magnitude of a ratio is expiessed by the 
vut^i^ar faction w'hc'reof the antecedent is the nunurator and the 
consc‘ctuent the denominator 


Thus, the ratio of and f\2. written 9 : 12, will have its magni- 
tude expressed by the fi action ,‘2^ or, reduced to its lowest terms, 
by the fi action { , whereas, the latio of 9^. to 6 j. will be that of 

to qid., which = = ; and this is therefore the same as that 

72 cf. ^ ’ # 

of 9 Ihs. to 72 lbs. 

Also, if the terms of the ratio be vulgar fractions or decimals 
the fraction expressing its magnitude may be Simplified by the rules 
^ready given. 


25 
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« 5 . It appears from the last Article, that the value of a ratio 
does not depend upon the nature of the quantities involved. Thus, 
the ratios 4 yds * 5 yds., 4jr. . 55., 4 ihs. 5 lt)s. are all equal, each of 
these bcinj^ determined, by the fraction * Hence, in treating of 
ratios we usually consider the terms to be numbers ; for at an)' time 
we can pass from quantities of the same kind to the numbers which 
measure them, and 7 ^/fe whenever we find it necessary to do so. 

466. The magnitudes of two or more ratios may tlien forc 
be compared, by compaiing the values of the ^ulgar fractions wliuh 
represent them, according to the prin( iplc of tlic last Article. 

Thus, if the ratios be 3 * 4 and 5 . 7, then theii m.ignitudes 
will be icpresented by *! and i ; 

but i* — 7 J and , = Jh ; 

and being grcatci than it follows that the ratio 3 4 is greater 

than the r.itio 5:7; m other words, 3 has to 4 a greater ratio than 
5 has to 7. 

467. One ratio is said to be the inverse or reciprocal of 
another, when the antecedent and consequent of the one are respec 
tivcly the consequent and antecedent of the oilier. 

Thus, the immerse ratio of 5 . 7 is the ratio of 7 5. 

468. A ratio of eater inequatify is tiiminishett^ and a rat/o 
of test inequality is increased^ by addin^i^ the same quantity to both 
its terms. 

First, let us take the ratio oS. greater inequality 7 . 5, and add 1 
to both its terms, so that it becomes 8.6; 

then the original ratio — = t to and the new i,iiio=r, = 1!! ; theie- 
fore th{‘ new ratio is less than the original one. 

Secondly^ taking the ratio of inequality 8 ii, and adding 2 
to each term, so as to make it 10 : 13, we have 

the original ratio==-ft = and the new ratio = IV ; 

the latter of which fractions being greater than the former, the 
new ratio is xhe greater of the two. 

Exactly in the same manner, it may be shewn that a ratio 
' id greater inequality is increased, and a latio of less inequality is 
diminished, by subtracting the same quantity from each of its terms. 

469* If the terms of a ratio be muliifilted or divided by the 
same quantity, the magnitude of the ratio will not be altered. 

Let ratio be 3:8; then its magnitude is | which is equiva- 
lent to ^ 

Its or ^4, or ,iJ, or H, &c, ; 

that is, the ratio 3 : equal to each of the ratios 6 : 16, 9 : 24, 12 3^3 

IS : 40^ &C4 which arise from the equal multiplication of its terms ; 
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and ionitersely^ each of the latter ratios is reducible to the origina 
one by the equal diidsion of its terms. 

470 . If the antc'cedcnls of two or more ratios be multiplied 
toj^ether for a new antecedent, and their (’onsequents be multiplied 
toj^ether for a new' (onsequent, the resulting* ratio is said to be com- 
pounded of the others, and it is c.illed their compound ratio. 

Thus, if the ratios ]je 2 3, 4 7 and 8 13, the ratio which arises 

fioin their composition will be 2 X4 x8 3 X7 x 13, or 64 : 273. 

Examples CXLIV 

1 , What arc the siinpk st expressions of the matjnitudes of the 
followinjf ratios ^ - 

^i) 3 • 5 ; 4 12 ; 9 : 21 ; 64 ■ 48 ; 48 : 64 ; 20 * 32. 

(2) 7J • 37l : 371 7] ; <>1 • 7? : • 60] ; 6,^5 31} ; 2} . 6. 

(3) 2-25 . 75 ; 6 5 7 75 ; . ^71428 ; 3 5 375 ; 62 5 *025. 

(4) A's.$ 7. Sa. y 2. 8/7 ; /\h 2. 8^7. A’j.57. 8^7. ; £2^ : £Sl, 

15) A\y.io A’j.2 i^a. , I4c\\l 3qrs 7ttjs : j ton ; 3mds. : 5mds. losr. 

(6) 3>ds -2 ft. ; [6 his. 40 min 40 sec. • 1 day ; 3 cwt. 2qrs. 2 tons. 

. 2 . Which of the following latios is the greater? 

tO 5 • 9 o>‘ 7 If ; 10 17 or 17 • 23 , 34 27 or 37 . 31. 

^2) 17 • 18 or If . T2 ; 7.} JO or 3 4;i 3 i : tV 

3t 1 1 12 or 17 18 ; ij : J 01 4 1 ; * • 2I or i^. 

3 Of the following ratios which is the greatest ? 
^1)6:7,8.90121:24; 2j 6,’, 2‘ 3lJor4^:ii’. 

(2) 7 : 15, I J : 2; or 75 . *96 ; 4 7, ^ • '5 f3 24. 

13) I4.y. . igui., i 61 hs. : Kjr., 2ft. nn. lyd. 910. or 3gals. 3 qts. 42pts. 

4 . Find whether the ratios 7 9 » * * ^ *7 10 . 7 are increas- 

ed or diminished by adding i, 2, 3, respectively to their terms. 

5 . Are the ratios 4 . 3, 9 . 13 and 15-22 increased or diminish- 
ed by subtracting 2, 3, 4, respectively from their terms ? 

6 What are the ratios ansing from the c'omposition of the 
following ratios ? 

(1) 5 • 12, 8 : 7 and 6 : 25 ; 5 7, 7 : 18 and 18 : 35. 

(2) 5 * 7, 13 : 15, 21 : 91 and 45 : 52 ; ij : 2I and 2 ^t : 7i. 

(3) 7 : 15, 9 : 16 and 24 : 35 ; 4 '• 9 > 3 ^ 4 > 5 : ^ I 3 ^ 

7 . If the consequent be 32, and the value of theHtio i ; what 
IS the antecedent ? 

8. If the antecedent be 15-6 and th^ value of the ratio 3; 
what is the consequent ? 
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9. If the consequent be 3 acres, and the value of the ratio 7’*,,*, , 
what IS the antecedent ? 

10. If // ==3t of and 5 ' of find tlie ratio of A to C. 

11. Compare the irales of two tiains, one of which tia\els 
yyju rniles m hours, and anoth(‘r winch travels 2627'!^ miles 
in 84 hours. 

12 If, wlun A makes a profit of Rs 1^ />' makes Rs 3; and 
when B m.ikes a ])rofit of /fj.4, C makes Ah. 5 , and when C makes 
a profit of Ah 6, 1 ) m«ikes Rs 7 , compaie the piofils of />, Cand 1 > 

fl 

II. PROPORTION. 

471. Proportion is the equality of two ratios. 

Thus, the ratios 2 3 ,ind 6 9, bein.^ expressible b) the equal 

fiactions i .ind H, are eqii.il ; and the foui numbeis 2, 3, 6, 9 fonn a 
proportion which is written 2 3 • b 9, and is read 3 is to 3 as 6 

IS to 9, or 2 3-6 9 and is them read 2 Kei 3 equals 6 to 9 ; the 

numbers, 2, 3, 6, 9 beiiii; its terms which taken in older are called 
proportionals. 

Hence, m eveiy pioportion, th<* fiist t(‘im is j>reater than, equ.d 
to, or less than the ond, atcordinjt as the third lei m is j;ieatei 
than, ecjual to, or less th«in th<' fouUh. 

472. In the piojxirtion above ex])ressed, the numbers 2 and 9 
arc called the extromoB, and the numbeis 3 «ind 6 the means ; 

9 is called a fourth proportional to 2, 3, and 6 ami it fidlows 
immediately from the eiiualny of the ratios denoted by 

^==!;, and the multiplication of them both by 27, that 
){ X 27 = !f X27, that is, 2 X9~6 x 3 ; 

in words, if four numbers constitute a proportion, the product of the 
extremes is equal to the ]ji<)fluct (^f the means (the first and last hein^ 
the extremes and the seiond and third the means), 

473. This propel ty of a propoition proves immediately that 
either of the extremes may be obtained by dividing the product ot 
the means by the other ; and that eithei of the me«ins may be hadj^y 
Jthc division of liie product of the extremes by the other ; .ilso, these 
qualities constitute the general pradical apphc.ition of Propoition. 

474. The terms of a proportion may be made to undergo 
changes and modifications in the same way as the corresponding 
terms of th^ulgar fractions. 

Thus, *4 :: 9 . 12, gives 3 x 12 = 4 x 9 ; w'hence 

U = A ; or 3 : 9 :: 4 12 ; and V ; or 4 : 3 :: 12 : 9 ; 
and we observe that Ih each of these the product of the extreme^- 
equals that of the means. 
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Also, if four numbers form a proportion and any equi-multiples 
whatever of the fust and second be taken, and any equi-multiples 
\vhat<‘vci of th<' third and fourth, the resultiiiff numbers taken in 
order will still form a proportion. • 

For, since 5 3== '5 ‘ 9, <>»* -i - V , and also , 

we have x ^ x {, or 5 ^ * 5^3 

3x2 9x3 

whenc e, 5 x 2 • 3 x 2 = 1 5 x 3 9x3 

A'^ain, if any cqui-multiples whatever of the first and third 
numbers he taken, and also an\ ecjui multiples whatever of the 
second and fouith, the numbeis thence arising will foim a pVoportion. 

'rhus, if we take the jiropoition abo\e, we have 

11.4 3x413x4 

, x|— X 01 ~ ■ -- ; 

3x7 ‘)X 7 * 

whence, 5x4 3x7=15x4 9x7 

'I'he ncixt ratios (onstituting these' piopoitions being equal to the 
onj^'-i/ral, the division of the teinis of a ])ioportion, in accordance 
with this Aiticle, will often facilitate ])ia(tical computations by 
diminishing the number of figures employed 

475 If four c|iiantities of the sa/uc kind taken in order be 
propoi tionals, U will be useful to recollect that, , 

(I) The first the thud . the second * the fourth. 

(II) 'rho second * the first the fourth the third 

(in) 'J‘he sum of the* first and seiond * the first the sum of the 
third and fourth the third. 

(iv) The sum of the first and sec ond the sec ond the sum of 

the third and fourth the fouith 

(v) The difference of the first <md second the first . the 

difference of the third and fouith the third. 

(vi) The difference of the hist and second : the second •. the 

difference of the thud and fourth the fourth. 

(vn) 'I'he sum of the first and second the diifeiem e of the first 
and second ihi* sum of the third and fourth . the 
difference of the tliird and fourth. 

These may easily be shewn to be correct by any of the propor- 
tions hitherto given. 

476 . Of two or more proportions if the corresponding terms, 
he multiplied together, the numbers thence arising will also form a 
proportion. 

Thus, if the proportions be 

: 9=: 12 : 27 ; then t= A ano^ 

3X4_^x 12 
i4'»27 ’ 

14x27. 


3 : 7s= 6 . 14 and 




and 3x4: 7 X 9—6 X 12 
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This operation is called the compounding of proportions and 
the resultinjf proportion is said to be compounded of the others. 

477 . In the above Arti‘-les, abstract numbers ha\c been con- 
sidered ; but when the tjuantities arc concrete^ we must take care 
to exclude such proportions as express ratios between things of 
different kinds • thus, the ratio of lo lbs to 15 lbs. being the same 
as that of 2s. to 3^., we have the propoi lion 
10 lbs. 15 lbs. — 2J • 35. ; 

but we cannot ha\e the propoi tion 

10 lbs. 25 “= 15 tt>s. . 35. 

as no ratio«siibsists between 10 lbs. and 2S or between 15 lbs. and 35. 

Nor indeed can we even in the hist of these foims multiply 
together the iomrctc quantities so that the product of the extreme'^ 
equals the product of tlic means , but wdiat we do in finding any 
term in such cases, is to consider merely their \aluts, be 

cause the ratios being abstract magnitudes will remain the same 
whatever be the iiafure of the c|uantities they are used to compare. 

478 - Three quantities of the same kind are said to be in 
continued proportion when the latioof the first to the second 
IS equal lo the ratio of the second to the third. The second quantity 
KS called a mean proportional between the tiist and third ; and 
the third quantity is* c'allcd a third proportional to the fiist 
and second. 

Thus, 16, 8 and 4 are in continued proportion ; for t6 • 8=-8 4 : 

8 IS a mean proportional between r6 and 4 ; ancl 4 is a third pro- 
portional to 1 6 and 8. 

479 . In a continued proportion expressed as above, it is 
obvious that the S(/uare of the mean bet w'een two num- 

bers IS equal to their prodiKt ; and conscf(uenily the mean pro 
portional between tw-o numbers is equal to the si/uarc root of then 
product. * 

Ex, 1, Find a fourth proportional to 5, 7 and 15. 

5 : 7=15 : number required, 

/. 5 X number required — 15x7, 

number required— (15 X7 + 5) = 21. Ans, 

Ex, 3, What number has the same ratio lo 9 that 3 has to 5 ? 

' , 3 : 5 = number required . 9. 

"5 X number n^qiiired = 3x9, 

/, number 1 equired = (3 X 9 5) = V = 

Ex, j. Find a mean proportional between 14 and 56. 

stSquare of the required numberasi4 x 56*«784. 
the required number ^'(784) =28. Ans, 

E.X, 4, One Mowala to 19 sr. of milk adds 5 sr. of water, and 
aUOthcr to 27 sr. of mil# adds 7 sr. of water ; compare the amount 
oCmilk in the two n fixtures. 
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'I'he first mixture consists of (19 + 5) cm- 24 sr., of which is milk ; 

. .so(()n(l (27+7; or 34 sr.. of which ; 

/, t]K‘ ratio of milk in the two mixtures is JJ . \} or 

i.e.^ 19x17 • 27 X 12 or 32*^ 324. A /IS, 

/sr. 5. A mixtun' is ( om})(>s(‘d of 9 parts brandy and i water ; 
4 ^allijns of water are added, and the mixture contains 6 times as 
niiK h biandy as water ; how many j^allons of brandy does it contain ? 

In the orij^inal mixture, brandy : water = 9 1 or 18.2; 

new brandy watei=6 . i 01 18 : 3.^ 

No>^, brandy remaininji the same 18 parts, the water is increased 
b\ (3 2) or I p,irt. 

/, for 1 ^al. of water added, there are 18 gals, of brandy, 

/, for 4 gals (18 X 4) or 72 gals 

Hence the required quantity of brandy = 72 gals A/is. 

Examples CXLV. 

1 . Find the fourth proportional to : — 

(1) 15, 27 and 20. {2) n, 80 and 70. (3) 1590, 53 and 1710. 

(4) 9i, 7; and 28^. (5) 18J, 5I and 75. *(^>) 1 * 03 , 5*1 and 10*3. 

(7) iri, 16*38 and 17*76. ^8) A^.iS, /\'j.i7l and /?j.ioo. 

(9) 1 1 1'o m ,551 yds. and AV 2. 4*1 

(10) nil , 38 mi. and 17 tons 13 cwt. 1 (|r. 

(11) lyj ac., II ac. 2 ro. 20 po. and 79 tons. 

(12) 13J. 7 }rtf ,£2 os, and 81 ^. 

2 Find a numbei an Inch shall have the same latio to 7 as 27 
h.is to 3 ; also, a magnitude to which 39 has the same relation as 3I 
has to 24. 

3. Reciiiiicd the nunilDcr uhich has to 40, the ratio of 3*75 to 3 ; 
and iind <i fourth proportional to 17 and 1*25. 

4 Complete the proportion of which the fiist, second and 
fouith terms are '.35 ^tnd 3} ; also, that whose first, third and 

fourth terms are '35, 125 and 0145. ^ 

5. Find a mean proportional between . — 

(1) 16 and 4. (2) 5 and 125. (3) ’057 and *513. 

(4) and If ( 5 ) Si and lof ( 6 ) *1 and *001. 

6- Find the term not given m each of the following proportions :< — 
(r) 144 : :: 740 : 370. (2) : li :: Si : sf (3) ^ : :*• ii : 4 ?- 

( 4 ) 1*2 : 3-6 :: : 3-9- (S) •• 7 :: : 5775 ‘^ W : *8 79 : 12*64. 

7 . Find a third proportional to (i) 25 and 400, (3) f and f 
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8 . The mlio of ^ lo 7 / is 2 3 ; of to r* is 5 • 6 , and of C 

to /> IS 7 . 8 ; find the continued i.itio of C ,incl J) 

9 If 3 men and iibo>> v, oikin^ toj* ether, can do 5 times as 
much work per houi as jJ man and a boy toi.,etlier, • ompaic the v^ork 
of a boy with that of a man 

10 . A buys 15 rows and 130 sheep for a certain sum, and B 
buys 9 cows and 175 shet']), at the s.ime i.iles as lor the saine 
sum. Compaie the values of a sheep and of a cow' 

11. A cask of 72 gallons consists of 11 jiai Is brandy and J part 
water ; h(*w much water must be added llial it may consist of 9 parts 
brandy and i w'ater ? 

fr 12. 270 shec*]) and 14 horses eat 10 1 a( i(‘s of grass in 30 clays, 

and 155 sheep and 21 horses eat 185 ac res of glass in 75 da>s. Com- 
'^peirc the amount eaten by a slieop and by a horse m the same tune. 

13. A gre5'hound pursues a liare and takes 3 leaps tor e\ery 
4 leaps of the hare, but 2 Ic'.qis of tlie hound are ccpial to 3 of the 
hare ; compare the rates of hound and haie 

•V u Six coins of equ.d weight, made of gold and silvci mixed, 
pre melted together and re-cast In one of them the gold and silver 
were in the ratio of 2, i ; m two others of 3 and in tlic rest 7 5. 

In J»^hat ratio will the gold and siher be mixed m the new' coins ? 

NT 15 . The values of gold and sihcM* aic as 14*28 to i, in w'hat 
^proportions must these mt‘tals be comlnned, m order tliat tb(‘ com- 
pound may be twice as valuable as an alloy of two parts of silver 
and one of gold ? 


Ill, RULE OF THREE. 

480. The objec t of the Rule of Three is, by means of three 
quantities giv’cn, to deleimme a fourth^ which shall be the same 
multiple, part or parts of one of them, tliat onc' of the remaining 
quantities is of the other ; and it thciefoie follows that the ojieiation, 
by which this may be accom])lishecl, depends on the iiile alrc*ady 
laid down in Art. 473, that in a proportion if three of the numbers 
or quantities are given, the fourth number or quantity can easily 
,be found. 

Ruck. For the Statement. Of the three quantities proposed, 
put down as tlio last on the right hand, that which is of the same 
few, or under the .irtwe as the one required; and the 

Itiss of the two others in the second place, according as 
the required one ought, from the nature of the case, to be greater or 
less than the last ; and the remaining one in the first place. 

For the Operation. Reduce, if necessary, the first and second 
iernis to the same denomination and the third to the lowest deno- 
mination contained in it : multiply together the second and third 
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terms thus rodiucd, and Jhe '(tifotlont "arising from/division of the 
product by llu’ first, w ill Ijc^ the quantity required, expressed in the 
denomination to which the hii^t t(*ini was rediu ed ; and it may be had 
m otlier denominations by the proper divisions or multiplications. 

481 . It IS sometimes m^cessary to ('imsider what preparation 

may be reciuircd before the nilt* is «i])phed , and when the statement 
IS m.ide, the first, and the second or third terms may be di\ided by 
any factor lornnion to them, either or the reductions, 

without affecting the result, inasnuu h as no alteration is prorluccd 
from multiphcalion and diMsion by the same number. 

Ee T If 1 1 mds. of rue cost A*r4i ^a 8/^, whaV sum must 
be ])aid for 45 mds. ^ 

Here, w'hat is requiicd being mone\\ last term of the state- 
ment will be A*j4I. ta , since il is of the ^ame kind \ and because 
the prn e of 45 mds. must manifestly be k^reater than that of 1 1 mds., 
the wiond teim must be 45 mds, and the wmU be ii mds. ; that 
3 S, the statement and operation will lie as follows * 

II mds 45 mds A'j4i ^a. 8/ the leciuired prue. 
or r I mds. 45 mds. '’064/1 the required price. 

/, the required price - = ~ ‘^■^p. == (724 x 45)A 

-32580/ - /\ s i6q i ia. Ans 

Ex 2. If a person can w'alk a (erLun distance in 8 days of 
7 hrs 30 min. each; m how many days tan he do the same, when 
10 hrs. of each are available foi the purpose ^ 

Sinte dtiys aie here, anti the number of days is necessa- 

rily les^ as the number of hours employed 111 each y^rcatei ^ 
shall h.ive, 

TO hrs. 7 hrs. 30 min . 8 days recpl time, 
or 10 hrs 7i hrs.(=\'^ hrs ) • 8 days retid. time. 

/, ret[d. time == ^ ^ days =6 days. Am, 

482 . The Rule of 'fHREE is applicable m two different kinds 
of cases, acc'ording to which it is called the Rule of Three Direct 
or the Rule of Three Inverse ; but the rules for the Statei^nt 
and Operation above given arc applicable to both kinds of c.ises. * 

The Rule of 'I hree Direct is that in which ntore requires 
more and /ess requires tes ^ ; or, in other words, in which a greater 
number req’tlires a greater answer, and a less number a less answer. 
The first of the above tw o examples is an instance of the Rule Of 
Three Direct ; for 45 mds being greater than i r mds., the price 
of 45 mds. is necessarily greater than that of ii mds. 

The Rule of Thrpj^ Inverse is tlig^t in which requires 
iess and less requires more \ or, in other words, in which a greater 
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number requires a less answer, and a less nun)ber a greater answer. 
The second of the above Exain])les is an instanc'c of the Rule of 
Three Inverse ; for lo lirs. bein^ grcatei than 7 lirs. 30 min., it 
is plain that walking 10 hrs. a day will Lake a less time than walking 
7 hrs. 30 min. daily. \ ^ 

483 . 'Phc following Examples are instances of the Rule oi^ 
Three Direct. 

/. What will 5 cwt. 2 qrs. 24 tbs. cost, if i8 lbs. cost 

^J.6. I5rt ? 

18 lbs. 5 cwt 2 qrs. 24 tbs. .: A’ 5 . 6 . i^a. rcqd. cost, 
or 1 8, tbs. 640 tbs. W - rt'qd. cost ; 

/. the reqd. cost- ^*^.246. loa Sfi Am' 
i o X I o ^ 

it.r J. If 17 mds. 6 sr. (an be bought for A^J.142. I4(Z 8;^., 
how much can be bought for >??.373. 5(7. 4/^. 

A*j. 142 I4<i. 8/. . AY 373. $a 4/ 17 mds 6 si. • the icqd. weight;, 

or A^J.^il” • • Vo' • Ibc reqd. weight. 

A the tecid. weiuht-'^*^^ ^ ^ mds.-=^l'‘ mcls=44nids. 32 sr 

•• ^ ^ 20x3x1715 ■' ■' 

£x. j. A bankiufitfs debts aie AY5255. and his assets 
^'^•3753* *2(1. ; how much can ho pay in the iiipee ? 

A’j’.525$. ^a. • AV.i A*j 3753 I2(^. : what he can pay per A?c. ; 
or : AV.i . ‘ . what he can pay pei Re, 

/. what he can pay per AV = = AV = 1 la, A ns. 

•• I / r 21021x4 

Ex 4. A man’.s income is A'y 2755, income-tax is yx. \p 

in the rupee ; what ta\ ch^es he pay 
Re.\ . A*j.2755 la. \p. : reqd. tax. 

/, the reqd. tax = v^- 4A x 2755 = A^J . 573. 15^7. ^ p. Ans. 

Ex. j. If after paying an income-tax of Til in the pound, a 
person has ;£776. 13^. 4^/ lemainmg, what is his actual gross income 
After paying Td. in the he has left (240-7) or 2337/. 

« 2337/. : j ^776. 13^- 4d. .. £i : reqd. income ; 

or ^4i*; : V‘* .* £i . reqd income. 


/. the reqd. incomc==»/ — = .6800. Ans. 

Ex. 6. If 1 can travel 198 miles by railway for Rs.2^. 12a., how 
far at the sanfiC rate of charge ought 1 to be carried for Rs,So, ya, ? 
Rs.24. 12(7. : AY80. 7a. :: 198 miles : reqd. distance ; 
or : AY^ 48^ 198 miles : reqd. distance ; 

/, the reqd. miles = 643^ miles Ans. 
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Rx. 7, If 5 cows oat as much as 3 horses, and that the charge 
per annum for pasturing* 5 horses is Rs 200 ; what will be the cost of 
the annual pasture of 15 rows ^ 

Here, 5 cows = 3 horses , /. 15 cows = 9 Jiorses, 

5 horses . 9 horses 200 cost lequirecl. 


/. the reqd. cost = Rs. 


2CK^X9 

r~ 


= Rs 360. 




48^. The following .ire K\amplcs of the Rule OF Three 
Inverse. 

R.v I In what time will 45 men do a piece of wtft'k, which 
36 men can do in 35 days*’ k 

45 men . 36 Hion^: 35 d.-iys : reqd no of days. 

^ 3s R 36 

/. the reqd ^ days = 2« d.ays. A ns. 

4S ' ■“ 

Rx. 3 . WhcTt sum of money must be advanced on loan foi 
63 days, as an equivalent for the loan of Rs 1107. l2^^ for 125 days ? 
63 days : 125 days A’r j 107 12^ the leqd. sum , ^ 

or 63 days *125 days AV-V- • *‘t‘tld s^m ; 

/. the reqd, sum = A*.f =» A*.y 2197. I4<2. %p. Am. 

R.\. j. What Icnj^th of « .irpet 2 ft 3 in. wide, will be required 
to cover a room which is 27 ft 6 in lonq, and 22 ft 6 in. wide ? 

2 ft. 3 in 22 ft. 6 in * 27 ft 6 in. the reqd length ; 
or 27 in. . 270 in . 330 in the leqd length , 

the rc^qd. length = in. = 3300 in = 91 yds. 2 ft. Am\ 

Rx. 4 . How many y.irds of cloth at Rs\. isa. per yard must 
be given in exchange foi 942! yards of silk at Rs.(). loa pei j^rd? 
AVi. 12a. A*j 9 lorj. 942} yds reqd. cloth ; 
or AV.{;; ■ /'s.\' ' T ’ yds reqd. cloth , 

the reqd. ^ ^ “1225 

Rx. ^ If 2000 men have ])roMsions foi 95 days, and if after 
15 days 400 men go away, find how^ long the remaining provisions 
will serv^e the number left. 

After 15 days there will be provisions left of 2000 men for 
(95-15) or 80 days, while the number of men will be reduced 
to (2(xx)-4oo) or i6c» men. 

1600 men : 2000 men 80 days : no. of days reqd.- ; 

2000 X 80 ^ A 

no. of days reqd.* ^ locr A ns. 
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485 There arc certain Evaniplos, in which, at first si^ht, 
more than three terms appe.u to be gncn, but they, in certain cases, 
come under this Rule, as in the follouiiiR instances 

Ex. 1. If the \d weielis c 3 o/. when wheat is at "js. 
\\tl a bushel, w'hat should it wciifh when wheat is at 7J a 

bushel ? 


Here \d. may be l(‘ft out of consideration, as being the same 
m both cases. 

7^. 11^ : 79 \\d. : 2 lbs 3 0/ leipl. weigdit ; 

01 95//. : .35 0/ letjd. wcMgiit. 

** c X I 1 

/. the reqd. wei«ht= - . . 1 0/ ^31 \ o/.= i lb. isi o/. Ams. 

2x95 — — — 

Ev. J. If the tarnage of s < wt 7 lbs for «S4 miles ( ost 39, 
w'hat will it cost to ha\e 21 c v\ t 1 qr. 14 lbs ( arried the same distance ? 
Here, 84 miles may be neglected, as it is the same m both cases. 
5 cwt 7 lbs. 21 cw'l. 1 c|r 14 His. /uy.39 roK[d cost ; 
or 567 tbs. 2394 lb>. Es y) leqd. cost ; 


/, the reqd. cost-=/vV -394 

486 . Examples »uch as the following are easily worked by the 
Kuj.k of Ttjrke. 


"Xi^Ex. I. A person gnes aw'ay annually /ui 200 in charity, and 
his weekly bills amount to Rs 75 what additional daily expenditure 
may he incur with an iiuoine of A’.r.5925 ? fA ycar=52 weeks.) 

For the annual amount of his weekly bills, we have 

1 wk 52 wks Aj 75 annual weekly bills ; 

/. annual weekly bills = /v'.r.(75 x t;2 )-=- A*j.39oo. 

Therefore, his charity and weekly bills amount to Aj.(390o + 2C)o) 
or Rs 4100 ; and he has Rs (5925-4100) or AV.1825 left to be expend- 
ed in 365 days , whi'iice, 

365 days : 1 day :. Rs 1825 : additional daily expenses ; 

j 2 c 

/, addl. daily expenses = A*.?, -j.- Ans. 

Ex, 3. Tw'O trains 2io ft and 180 ft. in length respectively are 
going in opposite directions, the first at the rate of 23 miles per hour 
and the other at the rate of 27 miles per hour ; find how long they 
will take to pass each other. 

As the trains arc going m opposite directions, they arc approach- 
ing each other by (24 + 27) or 51 miles per hour, and one shall pass 
*he other, when (210 + 180) or 390 ft. or yVV is passed over. 

5] miles : TV*tr mile :: I hr. : the reqd. time : 

the reqd. tiiHe -■= - hr. = JrW sec, A ns. 
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Examples CXLVI. 

1 . Required the price of 450 lbs., at A^.s.2. $a. 8/^. per 11 ) 

2 . A person’s salary i 2 S, for 365 days ; in how 

many days will he hav(‘ a claim for lo? 

3. Re(juiied the price of 4 cwt. 1 qr, 4 lbs. 8 o/. of sugar, when 
I lb. costs 7.9. io\rf 

4 If nil artificer earn AV. 1 90. Sa. in todays; in w^hat time will 
he e.irii A’j 238. 2<f '' 

6. K 17 ells 3(]rs,ca(h ell containing 5 cjrs., be bought for 
Aj 68. I2rt , how niuc h must b(‘ paid foi iSyaids^* 

6 . If 1000 sovereigns weigh 21 lbs. 50/. 16 dwts. 6grs, what 
w'eight of gold wall be c onl/iined in 384 soveieigns ^ 

7 How much wheat can be jnii chased for Aj 550. 2 c 7 ,atthe 
rate of /v*j 3 6^. 4/> pc'r maund 

8 If a farm of 375 bighas, be let for A.9.4015. loci. a year, 
what IS that foi ca< h big ha 

9 If lodgings be let at Ah 6 i2cf per week, what will the 
demand amount to for 273 days > 

1 10 . Reipiired the price of 36 cwt 1 (|r of rue, when 2 cwt. 2 qrs. 
10 lbs cost ^4 is <)\d 

11 . If a servant's wages be 50 os. 84^7. a year, what will be 
his demand for a servu e of 338 days 

13 If a pel son can walk 3 mi 0 fur 25 po. in an hour, in what 
time will he complete a )ourney of 99 mi 4 fur 10 }jo. ‘t 

13 If the carnage of 3cwa 2 qrs 14 lbs for 51 miles come to 
Rs.<) yi C)/t. , what will be the charge for lanying Jotons 3 cwt, the 
sami. distance ^ 

14 . Ai the rate of lu 7 \d m the pound, what is the sum paid 
by .T^ankuipt for a debt of ^^2735. ^ 

^ >in.5. If 67 mds. 8 sr. cost Rs 746. loci. 8/>., how much can be 
bought for Ah.285. i3<it. 4/ ^ 

16 If II mds 8sr. cost AV.2240, what will 4 mds. u sr. 8 ch. 
cost at the same rate. ? 

17. If 3cirs 7 Iba. of ud)acco cost £17- 13s. 6d, what is the 
value of 5 cwt. i qr. 23 lbs ? 

18 . if 17 cwt, 2 Cjrs. 14 lbs. can be obtained for ;£8. 13J. 
what weight can be obtained for £21, los, 2\d. ? 

19 . The clothing of a regiment of 735 nien costs Rs,\i<^ 7 . 

12a., what will the clothing of a regiment^of 903 men cost at the 
same rate ? ^ 
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' 20 . The interest on A^r.2719. ^a. 8/. for 77 days is 13^. 

8/J. ; find the interest on the same sum for 245 (lays. 

* 21 . A person in 87 days spends Rs 389 it«., in how many days 
will he spend Rs r634 14^/. 4A at the same i*ite ? 

22 . If 15 woikmem can do a piece of uork in 25 days, in what 
time can 25 men do the same^ 

* 23 . How much in lenj^th, that is 3ft gin. broad, will he equi 
valent to 37 ft. 9 in in length which is 7ft 6m. broad? 

24 . If 69 yds oi ( <11 pet 3 qis wide, cover a room 8 yds. 2 qrs. 
2 nls. lontj ; find the width of the room 
tv- 26 If a person’s annual income be 650 guineas, how much will 
he have saved at the end of the year, aflei s|)cnding £^\o 13.1*. ()\d. 
a week ^ 

0 26 . What may a person, having an income of A’j. 10000 a year 
spend daily, so as to la> b) A’.y.4342 8u. yeaily ? 

27 . If I lend a friend ^’.9.2500 for 6 months, how long ought 
he to lend me Rs 1875, to requite the kindness ^ 

* 28 . What n the tax upon Rs.y^zi 12a. 8/, when ^*.^.4294. 2 a. 
IS rated tit Rs .6 \2a. ? 

29. If the late Jc\icd upon a icntal of Rs.yG^y. amount to 
’/?^.i 33 fi- 9^-1 much is it in the lupce ^ 

- 30 . A pel son buys 136yds. of cloth foi AV.1500, and retails it 
at Rs.ig per yard * w’hat does he gain by the* transaction ? 

• 31 . A pet son’s chiilv in< ome is Rswy. 8<7 , and his quarterly 
expenditure is y?y.i355 ; how much will he have saved at the of 
9 years ? 

• 32 . If a gentleman spemd ^152. tor. every week; what must 
be his daily income that m 15 years he ni ly lay by j^7522. loj. ? 
(a ycar=52 weeks.) 

t 33 . Hov/ many ducats of 4?. ujef. each are equal in valu6 to 
55926 nx-dollars of 4^. each ? 

^34. Afterpayment of an income-tax of 7(f. in the a person 
ha^ left £249. 195. oW- ; full income. 

. 35. A bankrupt’s debts amount to A\ 5355. 3^1. 4^, and his 
d^sets to y?J‘.32i3. 2a, How much can he pay in the rupee ? 

• % A certain number of reapers can reap 84 ac. 3 ro. 14 po. 
in 13I hours ; in how many houis can they reap 401 ac, 8 po. ? 

*37. If a person having an income of A’j.iSss has to pay an 
income-tax of Rs»S4< 8j>,, what is the income of a person who 
p4y$ Rs.^oO, 4a. ? 

^ 8B* A merchant e:i^hftnged U34 yds. of velvet for 5313 yds. of 

at i \a, per yazfli ; find the value of the velvet per yard. 



RUIl JUKI} I 


399 


*39 \ brankiupt pd>s 9^ in the ui])t( , whit will be lost 

on d debt of A’j 27350 ^ 

40 \ ptison aftei pi>in^ for the lirst h ilf of i \ e n in in ome 

tax of 4i ^ in the rupee ind foi the second hilf one of 7';5 in the 

lupec on his imome his Ar3535 157 left ,*whit w is the income on 

winch he paid '' 

41 \ me i(h int pud A’y 1S7 ha for a ii s me ome 1 1\ but 
aftei the tax his been mere ise d to 7 2 piC'* in the lupcc he paid 
R\ 525 what wis his income md it whit 1 ite in the lupcc was the 
td\ U \ led at hrst > 

*42 A pel son bought iSo illons of wine foi Ai 12/0 find the 
qu mtit> of wit^r to be iddcd tint he mu let iil the imxtuu at 
Ah 6 4<!7 i ^allon 

*43 If in est ite piockue ;^i68o i \eu ind the Imdtixbe 

payible upon this sum it 3^ 6ff m the pound , whit is its eltar 

annu il v due ^ 

44 ^AIKn i binkiupts cffiets pu thuc clnidenels of 4\ 2\dy 
3^ ind 2f 4lei^ in the £, \ h it do his cieditois lose upon» 

his tniiie debt which is ^4’f)') ^ 

‘ 45 A pc ison bovi^,ht 125 \cls of cloth it the 1 i^e of 2 >ds foi 
Ah 2 iiiel 125 )ds it the rite of 3 yds foi I\s 2 ha whit will he 
g im 01 lose by selling the 2^0 yaids it the 1 itc of ^ yds foi A c 5 ? 

/ 46 A ^inison of 638111111 his piovisicnis for i ’’4(1 us , how 
long will the provisions list if the .,aiiison be innforced b) 418 mcn^ 

• 47 It i{ y lids of silk (cjst Ah 5 Ja bp what will be the eost 
of 75' yaids^f' and how in my > iid cm be got toi Rs 50 ^ 

• 48 If of tea eost ^94 8/^, how much will 27 n lbs. 

of the same quilitv eost ^ 

49 The price of 06251b of eoffee is 4585^, what i the value 
of 075 of a ton ^ 

59 If when the price of wheit is 55 5^ a qu liter, the M loaf 
weighs 34375 lbs, whit IS the piiee of wheat when the loif weighs 
2 8125 lbs ^ , 

61 If 5 tbs of sugar cost 0703125 of Rs 8, what will 0625 cwt 
of the same quility of sugai eost? * 

52 A has 3 lbs i’ , 0/ of ginger woith locz 2p a lb which he 
exchanges with B for 3 tbs 80/ of pepper, what is the yalyr of 
the peppci per lb ? 

• 63 If 7 oxen or ii horses can eat the grass of a field m 
37 days, in how many da) s will 5 oxen and 8 horses eat U ? 

• 54 A clock, set on f nday at 8 1* M loses 2\ mm daily , what 
IS the correct time when the clock strikes Sjigxt Tuesday morning ? 

« 55. If iooo men have provisions for 50 days, and ti 
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lo cl.'iys, i5onienj>o away, find how long the remaining i<rovisions 
will serve the number left 

/ * 66 Find the height^ of a toverwhuh casts a shadow of 75 ft. 

J 6 in. long, when the Icyj^th the shadow of a walking stick 3 tu 
'* 3 in. long IS 2 ft y in. • 

67 . If 7 boys earn as imirh as 4 men, and 48 men assisted by 
14 boys earn A's 42 j. Sc/ , what number of iKiys assisting 20 men will 
earn Rs.2y2. 40. in the same time.'' 

* 58. A besieged towm containing 224tx) inhabitants has provi- 
sions for 3 weeks, how many must be sent away that they may be 
able to hold out 7 weeks 

69. Two wall lies one of whuh gams 3 min, while the other 
loses i; min. a day aie set right at 10 oVhxk \. M. on Wednesday, the 
26th Febiuary, i860 , when will theie be a diffeicmte of 90 minutes? 

60 If *428571 of a barrel of beei be woith *72 of ^2. iolt., 
what IS the v*alue of 625 of the remainder ^ 

61 . If 4 men w^oiking 15 houis, 3 men woiking 12 hours, and 
8 men working 3 houis earn A* j 32 8^/ , what will a man's wMgos foi 
6 days come to, if he w'oik 1 1 houis a diy 

f 62 If T4 » <*1^ «• of 5'. of 22 l})s of sugar cost 6/, 

how much will i ton ii cwt. 3 qis cost? 

, 63 . If 4 men or 6 w^nuen or 9 boys can ])eiform a piece of 

work in 27 J days, m what time can (1) 5 ohui and 9 w'omen perform 

it ? and (11) 5 men and 8 boys perform it ^ 

64 . A clock Avhich w'as i 2 mm last at a cpiarter to tip m. on 
Nov. 28, w'as exactly right at 11-30 p m the following cla> How 
many minutes was it slow^ at a cpiarter to 2 P M. on Dec*. 7 ? 

65 If 17 men can do a piece of w'ork m 89 d.iys ; and if aftei 
working for 33 days, 3 men lea\e , in how’ many days in a/l will the 
work be done t 

66 If 13 mc*n, 10 w'omen and 17 boys c.in complete a piece of 

work in 5c days, how long would 7 men, 13 women and 14 boys be 

in doing twice as much work, the parts done by each in the same 
time being as the numbers 3, 2 and i .? 

• 67 . If a besieged gairisc^ii have 4 months’ provisions, at the 
rate of 18 chatiiks per man per ckiy, how long would they be able to 
hold out, if each man were allowed only T2 chataks per day ? 

• 68 . If the (i/f. loaf weighs 3 chataks when w’heat is at A*^.3 pet 
maund, what ought it to w^eigh when wheat is at A’j.3. 6 a. per md. ? 

69 . A hare starts with 25 of her leaps in advance of a hound, 
and takes 4 leaps to the hound*s 3 ; but 2 of the hound’s leap? are 
equal to 3 of the hare’s ,5 hqw many leaps must the hound to 
overtake the hare ? % ’ «. W 

f* 70. A besieged has provisions ' ibr 3 wpeks, [the 
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rate of 14 ch. a clay for each man ; at what rate per day must the 
provisions be distributed, so that the place may hold out 5 weeks ? . 

71 A person contracts to make a road 189 miles long la 
15 months He employs 256 men, but after 5 months finds that hff* 
has oiily finished 28 miles liovV man\ men must he now employ to 
finish it within the time rcqiiiied ? 

7 ( 3 . If 7 gallons of brandy cost as much as 9 gallons of rum ; 
and 9 gallons of rum as much as 12 gallons of gm, and the cost of 
3 gallons of these, taken one of each kind, be £2. 2S what is 
the value of each per gallon ^ 

* 73 A servant’s wages are fixed at A^J23 i a year; he enters 
his situation «n the I2lh of July, and leaves on Christmas day in 
the same year , his master had advanced him Rs 36 12a, what sum 
ought he to receive on leaving ^ 

74 : A man takes 55 mm. to walk to Banackpoie by the road, 
and 58 nnn 40 sec to letinn b\ the fields, walking at the same pace. 
The distance by the road is 3j miles , what is it by the fields ^ 

76 . If 4 men and 5 boys earn A*j.46. la £i,p in 7 clays, and 
3 men and 8 boys earn Rs6o (mi, m 9 days ; in what time will 12 men 
and 12 boys earn AV 388. 8/7 ^ 

m 76 A piece of gold at Rs 38 15/7. per oz is worth Rs 1500 ; 
what will lx* the value of a p'cee of a silver of equal weight at 
Rs 27. 4«. per ft) 1 

77 A contractor undeitook to build a house in 21 days, and 
engaged 15 men to do the woik But afrei 10 days he found it 
necessary to engage 10 men inoro, and then he accomplished the 
w'oik one clay too soon. How many days behindhand would he 
have been if he had not engaged the 10 additional men 

' 78 - A ship loaves port with sufficient provisions to last 14 
weeks ; 6 of the crew absconded upon setting sail, and the voyage 
lasted 16 weeks, at the end of whicli time the provisions were just 
exhausted find the number ,.)f thet full crew. 

.79. A fixed rent of £\\lo per annum is converted into a 
corn-rent of one-half wheat at the average price of 4SS per quarter ; 
and the other half barley at the average price of 30s. per quarter 
what will be the rent when wheat has advanced to 56^. and barley* 
to 32 j. per quarter ? 

80 . A railway tram tiavcls 27 miles an hour, including stop- 
pages, and 30 miles an hour when it docs not stop ; in what distance 
will It lose 45 minutes by stopping ? 

IV. DOUBLE ROLE THREE. 

487 ® 3 ouble Riii© of Three oti^Aapound Role ol, 
Three ' ^ a process i^^hich five quantitiel^re given to find a 

z6 
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and four of the five quantities* toirn two puis of diflfeicnt kinds, 
and the fifth and tin* .inswt I lequiiod foini a thud pm ot anothci 
kind, also the qnantitn s oi the hr, t and Ciondkind iiedncctl> oi 
inxeisely piopoitiona* t{> the ^ivcn quantuy of the thud k^nd 

488 Ihib dt hmtion of Double Rule of J hi ee ni ly be extended 
to rases wliere seven quinPlies aie ^nen to find an ti^hlh , nine lo 
find a tenth , and so on 

489 Koi the sike of ( onveiiK in e, x\e in iv d v ido c u h (jur stion 

m Double Rule ol I hit * into two pu s, the supposition ami the 
demaude* the \u/>/>o\ifion tiu put whnh expusscs tin tondi 

tions of the question ^md tliQ dt/n r/nf tin pait whn h mcntuiiis ilie 
thin^f dem inded oi sought 

Thus, in the que-*tion If i6 hoi -its tit 54 nuls of (oin in 
6 days , how many hoiscs will cal 13^ nnls in 8 day*, '' \\( inuh* 

anange the teiins thus 

Siippfl^itton 16 hoises, 54 inds 6 days 
Demand horses n qd 1 35 inJs 8 d lys 
Heie, we see ih it foui ot tlu given qu inlitits foi in two pairs of 
diheient kinds, and day> , and tlu fifth and the ansvNci 
foim a thud pm of anotlu*! kind -/faru v 

Also the nainbfci of hoises is mvuuly piopoitionil to the 
number of day a and diuttly piopoitional to tlu niimbei of mauiult 

490 Wc will now explain the oiclinaij inctho I of Solution, 
whuh IS bv two or more RuU of I luce statements, and liy tom 
pounding them into one linal statement , In nee the name Double 
Rule ot riiice and Compound Rule of 1 hiee 

faking thepieceding Example, wc can divide it into two paits 
hirst — If 16 hoises tat 54 nids of cenn in 6 days, liow many 
horses wdl eat 13c mds in the same t me ^ 

Here, smee the time is the same in the tw o hypotheses, tlu 

nunibei of hoises will clcju nd on, and is dtmtfy piopoitional to tlu 

numbei of maunds Hence we have the following statement — 

(I) 54 mds. 135 mds iGhoiscs no of hoi ses reqd 

54 135 . (16 X 135) — 5J Ol 40 hoises 

Secondly . — If 40 hoises eat 135 mds in 6 clays, how many hoises 
• will eat the same numbci of maunds m 8 days ? 

Here, the mimbei of maunds bung the same in the two hypo 
theses, the number of houses depends on, and is inversely proportional 
to, the number of days ; hence the statement, 

(II) 8 days ' 6 days :: 40 horses ; no. of horses leqd. 

or 8 ; 6 40 : no. of hoises reqd. 

Compounding the statements (1) and (11), we have 

J :: 16x40 ; 40 x no. of horses reqd. 

:: 16 : no. of hoises reqd. 
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I his List statement is gencrall> wiittcn thus - 

^8 ^^6 j of lioises iiqd 

. r 1 1 16 X 135 X 6 . . 

n(j of noises leqd — — — V — 30 A/fs 

^ 54 x 8 

491 iMom the «ib()\e c ousidcidtions, we deduce the follo\Mn^ 

Rule 


Kill I / 0? t/n Stattmtni Wiitt down is the thud tcim that 
quantity whith (oiusponds to the quantity rcquiicd Ihen take tht 
hist pan of j^ivtii quintitus of tlu sanu kind, and with them make 
the Rule of Ihrcc st iteinints with left line t to tlu third \t\u\ only ^ 
do the same witli tht lOcond pm, and with c.ach suc( eedin^j pan 
wntin»^ tiuse latios undt 1 one aiuilhei 

f o) till Opttatiov Ktduct tlieliist ind second terms in each 
of these st it< nients to the sunt elenonnnation Also, reduce the 
common tnnd teim to a single deiiomin ition if it be not already in 
tint “.t ite, and tlun tieat the lei ms as absti u t numbers Multiply 
ill the hist tei in-» to^ellu 1 foi a find fiist teim, and all the second 
teiiiis to^fetlici foi i find sctontl teim and ictain the foimei thud 
term In this find stitcinciit inuLiply the seeond and third teim s 
lo^etliei iiul divide the pioduct In the fiist 1 he quotient will be 
the in wei to the que stion in the denommatioi% to which the thud 
lei m \ a** leduc ( d 


/m / If 5 men t iin /.V 187 8 ct in 12 weeks, how much will 
ifi nun earn in 20 weeks ^ 

^ men lOmen | _ I Moie men, weve earning ; 

i2wks 20 wks ) (moie wks , eainmg , 

,’,5x12 10x20 As 7 v’y uqd 

no of A*y i c epl = ^ AV 1000 Atis 

1 5X i2> 2 — 

493 Lveiy cpiesfion in Double Rule of Thice maybe solved 
hv the ( nitiii V Ml thod — 


1 akmg the piece ding Rvainple, we jnoceed ihn — 

Since 5 men in 12 week*- cam A’j 187!, 

/, t; men in 1 week tain Rs i87i xVm 
/, I man in i week cams \ 

I m in in 20 weeks c uns AV ’ X 4“ X 4, 

/. t6 men in 20 weeks earn Rs.^ i * x jif x V = R siooo Ans. 


Tit 2 If 3 tons 16 cwt can be earned 25 miles for Rs 118. I2<a 
v'hat weight ran be rained 52 miles for AV 59 <)a 4^. ? 

Rs 118 I2CI 1184* ;Rs 59 ()a Ap 59t^ , 3 tons 16 cwt. = 76 cw 


52 mi 

A*j ii 8 { 


25 mi. \ , 
T^^ S 9 tt j 
weight reqd 


76 cwt wt reqd I 

7 ^ 25 x 715 x 4 . 
‘ 52 x 475 x 12 


Moic miles, less weight ; 
more money, nwre weight. 

Ans. 


1 84 rwt 
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/• reqd.= 


= 5 days d.iysKqd 


jE^v. j. If a penny loaf weigh 6 o/. when wlicat is 5.r. Gif. : 
bushel, whcit should be the weight of a shilling loaf when wheat r 
8 j. 3</. a bushel ? 

Iff. . 1 2 rf \ r • , ^ A fMoic piue of loaf, mm-e eight , 

... !-=6 o/ • w^^.ght reqd 

6 X 12 X 11 X 4 ^,,^ 

2 X 33 

Ex. f. If T44 men in 5 days of ii hours each can dig a tiencl 
1 32 )(ls. long, 5 ft. wide and 2 fi d(‘ep, in iiow man> days of c; houi« 
each can^S^ ^*^*^i* trench 210 >ds. long, 8 ft. wide and 3 ft. deep 

Moie men, less days , 
inoie houis, less daj s , 
more length, more days , 
more bieadth, tnott da>s 
(^inore depth, more da)s 

, , da > s reqd. = ^ 60. A ns. 

^ ‘ 56 Xt; X 132 X 5 X2 

Ex. J. A ganison of 4500 men is supplied with provisions foi 
15 months at the rate of 13 thataks piT day per man ; how many 
must leave, that the same pioMsicms nia> sup])ly those that remain 
27 months at 10 cha?aks per clay per man ? 

271110 : 151110. } I ore months, men 

10 ch : 13 ch f ^ (more cjiataks, less men 

. , 4500 X 15x15 

. , men reqd. — - - ' - 3250 

^ 27 X 10 ^ 

/^-thc no. of men that must lea\e — 4500- 3250 = 1250. 

^ *E.\. 6 , If cannon liring 4 101 nds in 7 minutes kill 540 men 
in/il liours, how m^a’^ly cannon fninp 8 loiinds m q minutes will kill 
S40 men in 40 minutes ? 



8 rounds • 4 lounds, 
7 linn : omin. 

^40 nu’n : S40 men. 

hi ; his 


— 48 cannon . r«inii leijd. 


, 48 X 4 X 9 X 840 X 5 X 3 o 

cannon reqd. — — 5 ^ ==108. 

^ 8 X 7 X i;40 X 2 X 2 


I \U>^t 
I nunc* Intel val, 
j nioic men, 
(more hours, 


lounds, j 


w/. ; ( 1 

WiO 

Ics 


ton j 
AN j 


A ns. 


Examples CXLVII. 

1 If 6 men can mow' 48 highas in 4 days, how long will it take 
10 nun to moiv 120 bighas, at the same rate ? 

2 . If 67 maunds earned 87 miles cost 71V.242. I4cz., what w'll 
73 maunds carried 93 miles cost ? 

3. If 939 men cc/fcaume 364 mounds of wheat in 7 months, how 
many will consume 1404 maunds in 13^^ months ? 


V 
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4 If a tradesman with a capital of /^s 10000 j^ains ^J.900 in 
7 months, how lony^ will he he in j^aininjf Rs 202. 8a. with a capital 
of Rs 3150? 

5 If 37 tons carried 57 miles cost AV 87. 14a., what weight 

can l>e carried 83 miles for Ah' 2 17 14a ^ * 

6 If 29 mds. 16 SI. b j »'ai ned 40 miles for A*J 5. 13a 4^., how 

far ought 9 nids. 32 sr. to he earned lor Rs 8 7a 4/. ^ ^ 

7 If a regiment of 1878 soldiers consume 245 mds 28 sr. of 
wheat in 336 days, how many mauiid.'* will an army of 22356 men 
consume in 112 days ^ 

. 8 If the penny loaf weigh 60/ when heat is at J^, 2 . 12a. 
pel maund, what should be the price of a loaf weighing 4 ^ Ids. when 
wheat IS at Ah' 4. 2a pei maund ^ ** 

9 If the carriage of 5 rwt. i tji 12 fbs for 39 miles be £2. 8^. 

wliat must be pud foi th^ r linage of 7 cwt 16 tbs for 48-I miles ? 

10 If the wages of 3 men be .Ah 150 for 20 days, how many 
men will earn R? 1 57 Sa. in 9 days at the same late ^ 

11 If a quantity of piovision> will serve a besieged gairison 
of 1500 men lor 12 weeks at the lalc of 20 o/. a day foi each man, 
how many men would the s.xme proMSions maintain for 20 weeks 
at tile Kite of 8 oz. a day for <m( Ii m,in ^ 

^ 13 . If 5 men can re.ip a icctangiilai held ^ whose length is 
800 feet and breadth 700 fcv,t in 3 1 days of 14 hours each, m how 
many days of 12 hours each can 7 men leap a field 1800 feet long 
and 960 feet broad ? 

•13 If 21 horses and 217 sheep can be kept 10 days for 
Rs 564. 2a. Sfi , what sum will keep 9 hou->es and 60 sheep for 27 days, 
supposing that 3 horses cat as much <is 50 sheep ? 

14 . If the 4^ loaf weigh i lb. 9jO/. w^hen wdieat is at gj. 3<A 
per Imshel, how much bread can be got for 5f. 7j<f when wheat is at 
76J per quarter ? 

15 . If 30 cannon firing 4 rounds in 5 min. kill 640 men in an 
hour, how many men w'ould be killed in an hoiJ'" and a half by 
10 cannon firing at the rate of 3 rounds in 4 min. } 

16 . If 60 guns firing 5 rounds m 6 min. kill 350 men in hrs. ; 

bow many guns firing 7 rounds m 9 min. will kill 980 men in 25 mm. 
at the same rate ? * 

^ 17. If 5 horses require as much corn as 8 ponies, and 1 5 quar- 
ters of corn last 12 ponies for 64 days, how long may 25 horses be 
kept for ^41. 5.y., when corn 'is 22J. a quarter ? 

18 If 20 men could perform a piece of work in 12 days, find 
the number of men who would perform another work t^ree times 
as great in one-fifth of the time. 

19. If 9 men can reap 15 ac. i ro. 28 po^in 5 days'of hours 
each, how many men will reap 401 ac. 8 po. in 7 days of 1 hrs. eacbjl 
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* 20 . If when copper is at £'J, 14J. per cwt. I ran 3 twi. 
2 qrs. I4lhs. of lirass foi £27.03. 3|V, how much biass shall I get 
for 1 53. lys. 6d. when copper is at per c wt. 

^ 21 . A person is til*le tc3 Doifoim a joinne> of 142*2 miles in 
4i days when the d'i}Jis 10 164 horns long ; how in«in} dajs will he 
be in travelling 505*6 miles whem the da>s aic h*4 honib long ^ 

22. if the 6/j^ loaf weigh 4*35 Il»s whtn wheat is at 5 7$^ pei 
bushel, what ought to be jiaid loi 49 3 Ihs. of bicad when wjicat is 
•at 9*2 J. pci bushel ? 

iiC 23 If 240 men woiking 10 houis a chiy can dig a ticiuh 
300 yds. long, 3 1 ft deep and 2’ It witle in 6clajs , m how many 
days would 80 men,* v 01 king 9 houis a clay, dig a trench 5cx) >ds 
long, 3 fl. wide and 2\ ft. deep 


21 . If 30 men, 6 wonicm and 5 bo)s c.in dig a liench 120 )ds 
long, 5 wnde and 2 deep in 16 da\s of lu lunns each , in how many 
days of 8 hours each will 24 m< n, 8 women and 4 l)oy-> dig a trench 
T 44 yds long, 6 wide .ind 4 dee]), sii])])osing that 5 women can do 
the work of 3 men, and 2 bo^s that of 1 man 

* 25 . 1 wo cogged wheels, of which one has 15 cogs and the 

other 28, work in each othei If the fiist linn 16 times in 7i seconds, 
how often will the othci tuin in 21 sec onds ^ 

* 26 . Two gangs of 6 and 9 nun aie sc t to icap two ficJcl-^ of 35 
and 45 bighas resp(‘cti\ el) . The hist gang woiks 7 houis in the da>, 
and the latter 8 houis. If the fiist g«ing c oinplete then woik in 12 
days, in how many chivs will the secontl complete theirs 1 

27. If 10 composilois, in 16 days of 14 his each, can compose 
20 sheets of 24 pages in e<ich sheet, so liiie^ in a page, and 40 letters 
on the average m a line ; in how many (ki>s of 7 houis each can 
20 compositors compose a \oJumo, to be punted m the same letter 
containing 40sheet-», 16 pages in a sheet, 60 lines in a page and 
50 letters in a line ? 

28 - A piece of woik is to be done in 36 days ; 15 men work 
at it 15 hours a day, but after 24 days only I of it is done ; if 3 more 
men are put on, how many hours a day must all work to finish it m 
the given time ? 

29 . If 1000 men, besieged in a foil and supplied with piovi 
•sions for 5 weeks at the rate of 1607. a day loi each man, be 

reinforced by 500 men, to w^hat daily amount must the pro\isions 
l>e reduced for each man if it be desiicd to make the original 
supply last for 8 w eeks ? 

30 . If 7 women earn as much as 4 men, and 48 men assisted 
by 14 women earn 121 guineas in 17 days, what numbey of women 
assisting 20 men will earn £21. 3?. 6d. in one-third of the time ? 


31. Two sets of mfsxi perform the same amount of work. Each 
in the first set is than each one in the second in the 
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atio of 7 to 6 ; the Ihsl set woiks 6 day)i a Aveek for lo weeks, and 
the bci'ond set, s days a week foi 7 weeks. If there are 9 men in the 
Inst set, how in.iny are theie in the second 

32 If 48 pioneers in 5 d.iys of 12!^ hours each can dij* a trench 
*3975 yards long, 4 5 wide and 2-5 yds. deep, how many hours 
pel d ly must 90 pioneers woik dining 42 Ji.iys in order to dig a 
tiendt 1636*6875 yds. long, 4*875 yds wnde and 3*2 yds. deep? 

33. If the rent of 77 hi ro kat 4 ch. of land be /iV.1572. 8rr. 
for I yeai 20 days, of how inudi land will the lent be A*j. 1258 lor 
44 days ? 

34 ; If the rent of a f.inii of 53 ai i 10 6 ])o be /^s.iooS. 
vh.it would be the rent of «inothci lann fontaining 17 ac. ^ ro. 2 po., 
if () .u les of the l.ittci be woilh 7 acies of the former ? 

3 t) If tin* wages of 25 men .imount lo A7.766 10^2. 8/. in »6 
d.iys, how m iny men mu',! woik2tdij's to receive AV 1035, the 
daily vvag-^s of the latter bemg one half those of the former? 

36 'fhe cost of paving a >«4id with tiles 9 in squaie is AV.iSt. 
8/1 ; wli It would h.ne been tlie lO^t hid the tiles been 9 in. long and 
6 m iiroad, tlieir pru e being lo that of the foiinci as 5 . 8, and the 
» ost ol laboui lieing the sann . 

37. If 17 men b) w/iik.ng 8 hours a day made an eveavation 
121 ft 6 in. long, ?5 ft, 6 in Inoad and 24 ft ^eep in 54 days, how 
many honis dad> must 18 men w^oik dunng 51. days m older that 
they may make an cvcavilion whose length and lireadth aie i ft. 6 in. 
less and depth r ft 6 in gu-atei than the jiieccding one, supposing 
that 9 men of the lattei do as muili as 10 men of the former? 

38 . A ( ontrai t is to be fmished m 200 days and 50 men are 
put on to work at once ; at tlie end of ?lhs of this time, it is found 
that only ]th of the work is dont* What extra numbei of men will 
be required to complete tlv' conir.ut m the given time; the last 
employed men to work 12 lioui . pei day, whilst tlie first 50 men work, 
until tlie contract is finished, only 10 houis per day ? 

39. If 38 men working 6 houis a day can do a piece of work 
m 12 days, find in what lime 57 men w^orking 8 his. a day can do a 
piece of w’ork twice as great, supposing 2 men of the first set to da as 
much work in i hour, as 3 men of the second set can do in ij- hours* 

40 . A contractor agrees to execute a certain piece of work im 
a certain time. He emplo)s 55 men who work 9 hrs. daily. When 
{ths of the time is expired, lie finds that only Iths of the work is 
done. How many men must he employ during the reHiaining part 
of the time, working li hrs. daily, m order that he may fulfil his 
contract ? 

41 . If 5 pivnps, each having a length of stroke of 3 feet, work- 
ing 15 hours a day for 5 days, empty the water out of a mine ; what 
must be the length of stroke of each of 15 jiumps which, workinsj|jo 
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hours a day for 12 cLiys, would empty the same mine, the s rokcs of 
the former set of pumps being performed 4 limes as fast as those of 
the latter ? 

42 . If 10 men reap 4 acres of corn in 4 days, working 10 
hours a day, how many tnen would be required to leap 21 acics in 
12 days, working i"' lioiiis*a day, supposing that a 1 caper who works 
10 hours a day does .,Vth part nioie woik in an houi than one uho 
works 12 liours .1 day? 

43. If 20 men can perform a piece of work m 12 days, how 
many men will iierfonn a piece of woik half as large again in a fifth 
part of the time, if they work the same number of hour's per clay, 
supposing that 2 of the second set ('an do as iniu b work in an hour 
as 3 of the ‘first set ? 

44 . If It n'qiiiie 4190^ bricks, cfub 9 m long, 4 in. wide and 
3 in. thick to build .i certain wall ; how many will be want(*d to build 
a wall of double the length, half the height, .ind half tlie thickneis, 

iile^b brick being (jj in. long, 4J in wide and 3I in thick ? 

45 A town IS giU nsoned with 10000 ti 00 j)s and has piovisions 
sufficient for that number for 6 months, allow uig a ration of 3I lbs 
daily to each man Henv many must In sent avv.iy so tliat by giving 
J lb. less to each in«in, the proMSion may last for 8 months ? 

46 A l)oat IS propelled by Soars which take 10 strokes pei 
minute, and it goes at the rate of 9 mile ■> an hour Find the late 
of a boat propelled by (> oais which lake 8 strokes per niiniitc, when 
5 strokes of eac h iiuin in tlic latter boat are (‘cpiivalent to 6 strokes 
of each man in the formei 

47 . If a pci son drink 5 dozen bottle^ of wine in 3 months when 
the wine is J\S2 a bottle', how many bottles of wine ma) Jit drink 
in 3 months, witlioiit increasing the expense, when the pnee is 
A’Ji. 2. 8rf. a bottle? 

4 a If a wall C)Co yds. long, 10 ft high and 22} m. thick, be 
built by 27 men in 31 [ days of ii hours each, in how many days 
of 12 hours each could 60 men build a wall 12 ft. high and 2J ft. 
daick round a park 4^ miles in cuu umference ? 

/ t 49 If It cost/^siiS 2a. to supply a family of 12 ])ersons for 
jl^weeks, when nee is at A'9.7. jier inaund, how much will it c'ost 
to supply a family ol 18 persons for 7 weeks, when rice is at AV.io 
pe3>maund ? 

50 . If a family of 9 people in Calcutta spemd 71*^.16380 in a 
year, what must be the expenses of a family of 8 people to live in 
Jessore m the same style for 7 months, the juices there being * of 
what they are in Calcutta ? 

51 . A farmer engages 30 men and 45 women to cut down his 
crop in 20 days of 12 hours each; but after 12 days* reaping, he 
wisilies the remainder of crop to be cut down in 4 days of 10 
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hours each ; how man)^ additional men must he employ^ supposing 
2 men to do as much work as 3 women ^ 

52 . If 8.r. 2d woith of bread be consumed m 7 days, by a 
family consisting of b adults and 5(hild!en, w-hen the price of the 
qu.irteiii loaf is y\d ; how manN adults, alijng w'lth 3 children, will 
consume I2J. 9^. w'orth of bitsid in 15 days, when the price of the 
quailern loaf is Hirf ; sujiposing that 3 children consume as much 
pei day as 3 adults ? 

53 If /\V.5o IS suilllcient to maintain 8 coolies for a fortnight, 
when lice is .seeis for Ga ; h<»w' mudi will be retjuired to maintain 
6 coolies fot 25 days, w'hen ii((‘ is 2 maiinds for Rs 7 ? 

SA If 5 steam engines of ()hoi-e powder in 3 w'eeks (when cm- ^ 
ployed 3 d.iys in the w'cek and lohouis .1 d.13) laise through a ceitain 
altitude 25 {hri‘e-biishel S/i ks of wheat, weighing bo lbs. a bushel ; in 
what time w'lil 9 engines of 8 h(»is( pow'cr vwhen employed 5 days in 
the w'eek and 9 horns a day) raise ihiough 15 limes the former 
altitude, 75 two-bushel sacks of wheal, wcMghing (13 Ihs a bushel ? 

55 A canjil, which wa> 14! miles long, 21 yds wide and JQift, 
deep, w'as dug by 1200 men in 8 inontiis What was the depth ol % 
anotln'r canal, which w'os dug by 1500 men in a yeai, it being ^ 
17I miles long and 72 ft. wide, lememheiing tliat the time employed 
for ( oinpleting a mile of the second canal, wiUia given number of 
men, was (cnving to gn alei diffic ullies m cutting the rock; to the 
time employed over a mile of tiie fijst aj n 8 ■' 

V THE RULE OF PROPORTION. 

493. As has been observed in Tlie Rule of Three of which 
this IS only anotbei name', we have heic /hne quantities cither simple 
or compound gnen, to find foii 7 ill whuh shall complete the propor- 
tion ; and this is wfouiik pj opof i tonal to the three qinintiues proposed. 

494. fVssuining as an Amoui^ that elFec*ts have the same 
relation ox ratio to oacli other as the causes wiivh pioduce them 
under the same circuinstaiic es, it is cnulent that m any two cases of 
the same kind we shall have the followiiyf piopoition — 

First Cause : Second Cause :: First Effect : Second Effect ; 
and then, what was said in Articles 472 and 473 w ill enable us to 
find any one term if the thiee others be -supposed to be given. 

495. To avoid the trouble of writing the name of the required 
term or quantity at length, we shall always denote it by the simple 
symbol x which must be trc-aU‘d in the same way as any othei 
number ; and it may occupy nny place in the pioportion either by 
itself or as a factor either iniejfral or fraittonal with given numbers, 
as in the following E\ainples. 

-^x. I, If 5 men can mow 12 acres of grass in a certain time t 
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how many acres will i6 men be able to mow ni the same or an equal 
time ? 

i^men 1 { Causes 

* M icros ) 1^'^' ^***^1^ ^ EJfccts . 

whence, wc h,i\e the followint* proportion . — 

5 men : i6 men : I2 ac. * x ac , 
ami tbeiefore by the Articles just leferred to, we find 
5 X r= X r2= 192 , 

whence .r= ’ ‘ac. = 38af i 10. 24 ])o . An^ 

Rx. 2. If 8 0/ o( bread be sold foi 6.^ wlien v. luMt is at ^15 a 
’load ; w'hal should be the piK<* of w he.it when 120/ aie sold for \d ^ 

If I the prue of a lo.acl of wdic^at be 1 adulated by, so as to be 
proportional to, th(‘ price of an ounce of bre.ul, since, 

in the formei case the pru'c of 1 o/. ^\^d = ,V., 
and in the latter the price of 1 oz. = \d.^ 

we must ha\e the following pioportion 

id. \d. : i^i5 £r \ 

uhence v=(rXi5) = ^3^- 4d, which is the reqcl. price. 

These lAarnples, the causes m which are simple terms being 
dependent ' pon only magnitude, aie instances of what is called 
Direct Proportion, because the effect is ^t^reater or less in the 
•>amj proportion as the cause \s greater ox less. 

Ex. If 10 men can jiorform a piece' c't work in 12 days , 
how many days wall it lake 8 men to do the same ^ 

Here, the causes wull evidently be to each other as ioxi3 to 
x.r ; and tlr* effects are the same^ and may therefore be represented 
by I, or any other symbol . • 

whence, 10x12 . 8 x.r *. i : r ; 

therefore 8 X Jt: «= i o x 1 2 == 1 20, and -f = 1 20 -r- 8 = 11^ days. An r. 

Ex. 4. How much in length, that is 3 ft. 9 in. broad, will be 
equal to what is 37 ft. 9 in. long and 7 ft. 6 in. broad ? 

Here, the first cause =*45 m x.r in. ; the second cause = 90 in. x 
453 in. ; and the effects arc to be equal : 

therefore 45 x.r : 90x453 : i : 1 ; whence 45 xjr=»90X453, 
and jr =(90x4^3) ■*■45 =906 in.gs 7S ft. 6 in. Ans. 

In these two Examples, the entire causes are quantities 

depending upon two subordinate causes ; and because the effect 
is the same, each subomipate cause is la ss or according a s 
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the otlier j^reater or Aw 9, < onslitutiiiR what is called Inverse 
Proportion “ “ 

Rx, 5. If a person can p(‘rfonn a jouiney of 100 miles in 
12 clays of 8 houis each ; how lai will he be able to travel in 15 days 
of 9 hours each ^ 

Here, 12x8 ami 15 xc) xrv the causes, and the distances 
tra\c‘llc*cl icx) and i are the c'tfects , whence 
12x8 15x9 100 X ; 

, 15x9x100 

and ,r= -^ 140,; miles, ^//s 

12X0 

Rx 6 If 60 maunds of ( orn ft‘c-d bhoises foi 5*0 clays; in 
liow^ many da>s will 15 liois^ •> consume 75 maunds 

'Fhe cause'- aie 6 x5<j and 15x2, and the effc'cts are 60 and 
75 maunds thc'icfore 

6x 50 1 5 xa 60 • 75, 01 2 X 10 X 4.5; 

, 2 X lox 15 , - 

wlK'Hce, .r= r=25 days. Ans 

4 — 

In the former of thc'se l.\<im])les, the* distances tiavellcd are in 
\\\Ki iompound ratio of the numbeis of days and them lengths ; and 
m the* Litter, the mimbc'is of maunds h.ixe the same ratio as that 
which IS compounded of the numheis of hoiscs*ai)d da>s. 

Rx. 7. If 25 laboiiieis can dig a trenuh 220 yards long", 3 ft. 
4 m wide and 2 ft 6 m deep, in 32 days of 9 liouis each how many 
would It recpiin' to dig a tunch half a mile long, 2 ft 4 in deej) and 
3 ft #) 111 w'lcle, m 36 days of 8 hours each ? 

First ( ause “25 x 32 xc) | being the pioclucTs of the subordinate 

Second cause = .1x36x8) c.iuses , 

F'irst effi'ct = 220 x V’ X ; | the mixed cjuaiilities being reduced to 

Second efrect--88ox x j frac tions of i yaid. 

Hence, we have th<‘ following jn o})ortion 

25 X 32 X 9 • .1* X 36 X 8 . 220 X V’ X I 880 X r, X ; : 
or, 25 a.:ixiox5 4x7x7; 

whence, x = ^- ^ =98 labouiers. Ans. 

’ 1 X 10x5 — 

I'hesc Examples, the causes and effects Ixnng simple and com- 
pound c]uantilies consisting of their lespcclive subordinate partial 
lauses and effects, arc instance's of Compound Proppytion in its 
fullest meaning. 

Ex. S. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 9 loads in 15 hours ; find the time in which 
they w ill jointly dig 108 loads. 

Since, the ratio lox 16 : 12x15 is not equal to the ratio 12 : 9, 
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it follows that the indi\idu:ils of the two sets do not work at the 
samr rate ; but the rate of one of the first set bein^ re])rescnted by 

123 0 

2 *= — , that of one of the second set will be equal to ■ = j,, » 

lox 16 40’ ^ 12 X 15 

whence, (10 x 4'^^ 12 x rV,> x the lequiied tinie= 108 ; 
or (4 + 1) of the H‘quired time— 108 houis ; 
that IS, the lequired time=i!f of 108 hr-s. = 80 hrs. Ans 


496 In practire, when tlie partial causes and eOci ts consist 
of com]K)und quantilies, it is m(ist convenient to e\])iess them b\ 
vulgar fractions 01 (l(‘cimalb ; and when the entire causes ami elfects 
are compofnid quantities, to pioceed as m .S/v/^cv/r J ll and iv. (all 
the Exam]jles of which are instances of this Rule) shoitcniiig the 
operation as much as possible by means of Aiticle 474. 


Examples CXLVIII 

1 If when malt costs 63.1* a quarter the jjtkc of a quart of ale 
be 4i</, what should its pru'e be wlien mall is at 66^ i'>d per qinirter 

2 . If a person can perforin a journey in 24 days of loj houis 
each , what tinio will it take him to do the same w'hen the days aie 
12^ licjurs long ? 

3. If the expenses of 7 peisons for 3 months amount to Rs 735 ; 
what w'lll be the expendifuie of 10 ])ersons for 12 months at the 
same rate ? 

4 If 10 horses consume 7 mds. 20 sr, of o.its in 7 days ; in 
what time will 28 hoises consume 30 inaunds at the same rate ? 

5 If TO men le.ip 20 acres of corn in 4 days ; luw many men 
can rcM]) 70 .acres in 10 days, at the same tale of laboin 

6. If 7 lbs. of sugar be sold for 4s Sd. when the cost of a 
cwt IS ys. Sd, ; wdial sliould be the cost of a cwt. when 1 1 lbs. is 
sold for ys 1 \d. ? 

7 If the 4a. loaf weighs i lb. ii oz. 12 dis. when wheat is 
at A*r.3. i2iZ. per inaund, what ouglit the 6 a loaf to weigh when 
wheat IS at Rs.2. lOrZ. per m.iund ? 

8 If 21 maunds be earned 40 miles for 71*9.5. 13^/. 4/., how 
far.oLight 7 maunds to be carried for Rs.S. ya, 4p, ? 

9. If 6664 men cemsume 357 inaunds of wheat in 57 days, 
how many maunds of wheat will 1596 men consume in T19 days 1 

10 . If the carnage of 13 cwt. 2 qrs. 19 lbs. for 35 miles crome 
to 48 12^2. ; wdiat must be paid for the carnage of 41 ew't. i lb. 
for 4CJ miles ? 

n If 12 men can peiform a piece of w'ork in 20 clays ; 
required the number of %cn who could perform another piece of 
work four times as great .in a fifth part of the time. 
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13 . If with a capital of A\ roocx), a tiadcsman gam /v\r 1000, 

n 7 months, in what time will he j>ain A*j() 05, with a capital of 

As Si^So ? 

13 If the 4 ( 7 . loaf weighs 3-,; ll>s. ,\^hen wheat is 4/5? a 

hiithel, wli.it ought to l)e the piue oi \vheat»per Inishcl, when 47 3 lbs. 
of huMcl cost 13 ? 

14 If 7 men (an hiiiUl a wall 245 yds long, 8 ft. high and 

18 in tlnck, 111 35 d lys o‘ 12 hoius each . w'h.iL length ol wvill, loft. 

Ingli and 27 in thuk, (’ould 12 men hiiild 111 43 days of 10 hours each 

15 If 27 men (an do a piei e of w’ork m 14 days, winking, 

I )his a day , how many horns a d.iy must 2 \. l)o>s work, in order 
to complete the same in 45 days, tin' vvoik of a boy being half that 
of a man 

16 li 4 artillery imm can tire a gim 48 times and 1; men ^ 
52 tiiiii •> m an hour ; how' iiuu h mon* time wall be icquned foi tiring 
:i2Jt) shots from 2b guns, wlien th no aic 4 men to a gun than when 
there aie 5 men 

17 If 10 (Miinoii w'hivh h»e 3 wmiids m 5 miniiti's, kill 27onifen 
in I J liouis ; how' many taiitjoii wdiuli fire 5 rounds m 6 inmuies, will 
kill SCK) int'U 111 I houi, at tin* same lati*'' 

18 If 120 ni'Mi m 3 d.i)s of 12 houis e?i(h, can dig a Jnmeh 

V>)ds hnig, 2 ft bioad and 4ft deep, liow many men would be 

eqiiii ed to dig a tr(‘ncli 50 ids long, 6 ft deep and il^'ds broad In 

() (la^ s of I 5 hours cac h '' 

19 It 6 iiK'ii (an re ip r5a'ie> m 3 days of 1 4 hrs e.ii h and 

iobo>s lan reaji 10-j aciis m 5 days of c; his each, find the latio 

of tin. w'o.k of a ni in to that o* .1 bov , and determine what number 
of d< us 4 men .ind 7 lioys log< thei leap m a d.iy. 

30 K beer w'liiili is b.ew’ed with 3 bushels of milt to the 
iiarrel « ost tv yf. per gallon, when malt is at 62 v 8rf. the quarter ; 
liow !UU( h will beer (ost p('i g.dion w'hicii is iirewed with 5 bushels 
)f mall to the barnd, w'hcn .1 quaitti of malt ('oa-' 50^."^ 

21 A town IS gairisoned w ilh 50000 troops and has jiiovisions 
sufficient for tli.it niiml>ei for 3i months, allowing a i.ation of 2 lbs. % 
d.'iily i() (Mih man ; how' iuaii> must be sent away so that by giving 
an additional i ih. to tach iiiiin the provisions may last 14 months.? 

32 . A wall 700 >d«. long ^^as to be built in 29 days. At the 
end of II da>s 18 men h.ul buiL 220 yds of il , how many additional 
men w.is it I him nis'.essar) to eng.igc to w'ork at the same rate, in 
Older that the wall might be completed m the given time ? 

33 If 6 horses cat 3 tons of hay m 15 <lays, how long will it 
take 18 sheep to <‘at 5 ai'n' . of grass, the \oiacity of 2 horses being 
equal to that of 7 shcei) ; and one acre ^iroducing 3 tons of grass, 
each ton being as satisfying as tons of hay ? 
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24 . If 5 men, 4 women, and 7 hoys ( an romjdete a piece of 

work in 60 days, how long will 9 men, 15 women and 18 hoys take to 
complete a piece of work 5 times as j^jK^at , the p.irts done by each 
man. woman, and boy lespcctneiy, in the same time, being as the 
numbers 3, 2, i ? I 

25 . If 4 men .ind 2 lioys can paper a loorn 23 ft. long, 19 broad 
and 16 high, with paper 2 ft. 8 in. wide, in 7 daj's, working 12 hoiiis 
a day ; in liow many days of 9 hours each < an 4 men and 4 l^oys 
paper 3 rooms, each 32 ft hmg, 27 bioad and 15 high, with papci 
3 ft. broad ; a boy’s working being 215 per < cut. of a man’s ? 

•i « — 


CHAPTER XII. 

Miscellaneous Propositions. 

497. Percentage The teim per centum 01 per cent 
means a hundred. 

If a man has 75 sheep and if 3 of them arc lost, wc say that 
4 per cent, of the man’s sheep arc lost ; meaning theieby that if the 
man had possessed 100 sheep, 4 would have hem lost according to 
this rate of loss. The *4 is called the rate per cent. 

The s ymbol or p. c is used as an abbieviation for the words 
per cent. 

498 . It IS not usual to calculate gam, loss, increase, decrease 
at so much per unit, but at so mui h per cent, or pci loo 

units, whatever the ////zZ may be. When, howevei, the riite per unit 
01, more briefly, the rate is known, it is obvious that the rate per 
cent, is found by niuUijflying the rate per unit b) 100. It is worth 

noting that 5 per cent — of tlie whole, 7I jicr cent.= of the 

whole, 8 per cent.--=^r„ of the whole, whatever may be the whole 
or whatever may be the equal units constituting the whole ; and so on 
with other percentages 

Ex, /. Kind liow much percent. 15 is of 96, {i.e.) find w'hat 
number bears the .same ratio to 100, tlxat 15 bears to 96. 

96 : 100 :: 15 : rate ])er cent. ; 

. . . 100x15 , . 

, , rate per cent.=* — 15-625. Ans. 

Ex. 2, What rate per cent, docs the fraction denote ? 

Rate per cent. * x ioos= V-== 2^^ Ans, 

Ex, j* The numbew of boys in a school increases in a certain- 
period from 125 to 180 ; •what is the increase per cent. ? 
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On 125 the increase is (180- 125) or 55 ; 

/, 125 . 1 00 :• 55 increase pci cent ; 

. ^ 55 X 100 . 

, , increase per cent =44 A ns, 

125 • 

/tv. 4 The population of a town increased 8 per cent, from 
1875 to 1885, and Its population in the latter year was 9720 , find its 
population in 1875 

Every loo men in 1875 increased to loB men in 1885 ; 

/, 108 : 9720 100 pop in 1875 » 

, o 100x9720 - , < 

, , pop in 1875®= — = 9000. An^. 

Ex j. Of the i^ross profits of a Railway Company in a certain 
year 4 1 per cent, are spent to pay the workinj^ expenses, 56 per cent, 
aic paid to the shareholders, and the remainder Ri^ 150000 is leserved. 
Find the total profits. 

100 -(41 + 56) or 3 per cent, is rcsei ved ; 

/. Rs 3 : AV.150000 Rs.xqo . total profits ; 

/, total profits Rs. 5000Q00. Ans 

Ex. 6. A house depreciates in value each year at the rate of 
JO per cent, of its value at the bei,onnin}> of the year, and its value 
at the end of 3 years is Rs 14580 What was its orijfinal value ? 

At the end of each yeai the value of the house is tVij or of 
what It was at the beginning of the ye«iT ; 

/. it=. value at the end of ist year=*-= of its original value 

Its value at the end of 2iul year - r’,; of Ver of >ts original value, and 

us value at the end of 3rd year— fo of fo of to of its original value 

= tVoc) of Its original value, 

/. finTo of Its original value = /v ’5 14580 ; 

_ 14580x1000 „ - 

its original value — Aj. = hs 20000. Ans. 

Examples CXLIX. 

1 . What fractions are denoted by the following rates per cent. ? 

(i) I2i. (2) 15, (3) i* (4) 76i. (5) 130- (6) 16^. 

2 . Find the values of : — 

(i) 6 per cent, of 360. (2) 7 t p. 0. of Rs.240. 

(3) 18% of 325 mds, 4) 4 % of Rs.i 3 ^ 7 S’ 

(S) 75% of 250 bi. to kat. (6) 9J p. c. 06 1800 yds. ^ 

(7) 62i% of Rs.720, loa. (8) 50 perccnt,»of 4^rs. 25 min. 
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3 Wli u pt,H entire IS 

(tj 7 of 24' ? 2) V o< 7 S 'j) 23 of 256 ? 

( 4 ) 43 J of of 7 21 75 ? (6) 57 men of foo men 

Av 7b2 ^ o) A y 760 ^ 90 848 of boi 6 ^ 

9 ) £34 *7' ‘/'f of ^f'»o7 ir 1I4/7? 

4 Wh i<^ 1 lU s pci c( nt do the tull(>\ ini, fi iclions denote 

(1) s' f 2 ) ( 3 W’ 4)11 ^ 5 ; 31 

5 I lu popiil ilion of I ( it\ iiKK is(fi liom 15635 to 18762 in 
hvf \ciis , Avliit \\ I', l‘i( 1 lU per cent ol tin incicisc ^ 

6 11k populilionot cIcch is(«lin iceitimtimc liom 

19 1 0 to 1437 , hiid the 1 it( p(i cent of eh < i is( 

7 Ihc poptil ition of \oiI in ihoi 'iiid it iikk ised 

832 pel cent hctwci 1 ibf i ind 1871 find the jiopiil ition in 1871 

8 Ilu i)opul ition ol i ( it\ dc ( u ISC cl 33 1 1 pet cent between 
1861 ind 1871 in 1 ^61 It w IS 113387 , find wli it it w is in 1871 

9 Ilu pipulilion of 1 ( Him countis mrit ised 5 pci < c nt 

fiom 1875 180^, iiicl It pc;j)ul Ition 111 the I itu i >c 11 w is 40841010 , 

find Its popuhtion in 18*75 

• 10 I he ]iopul Ition of i lo\n incieiscd 35 pci cent between 

1851 ind l86i, ind re; oc 1 cent bccwccn 1S61 ind 18/1 » the populd 
tio'i in 1871 w IS 1‘iul the popul inon in 185I 

11 A lirinei i\c icxjbi^his of 1 ind to each of his sons 

Aftei ihue >ciis tin eldest lost 5c»pci cent md the second me it ised 
as much , wh it pc 1 ( nt w i tlu eldest on s 1 md now of th it ol the 

sc cond »' 

12 \ min tool fiom i bink A^ t which was 13^ pei cent 
of what he had depos ted how nuu h ih n h in lined 

13 A n' m spends ^ of h s moncN, ind tlu n 5 pei cent of 
whit lemain? , wh it ])< icc nt i^e of his nuvnc) his he left ^ 

14 Of what nunibei is 57 men, 9^ pei cent ^ 

15 A iCciment which lost in in eng ii,( ment 31 J pci e cnl of 
Its me n, h id 440 nu n U ft , how m my had it at first ? 

• 16 Ihe population of i ceitim mII i^c is 4059, which 15 12^ 

pel cent inoic tlvn it was 5 >cais ago , what w?s it then >' 

17 \ Hi^h School has 4 clisses Ihcic aie 20 pei cent of the 

whole numbei in the fiist eliss *’6 per cent in the second, 29 per 

<(nt in the ih rd, and the lemaining 150 aie m the fourth class 
hind the niimbei of bcjys in each class V 

18 \i<himcd(‘s elistovoiod tint the ciown made foi king 
H|eio consisted of goldtand sil\ei in the latio of 2 i , how much 
per cent w is gold and kow much per eent silvei ? 
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19 . A boug^ht goods to the value of /vV 3457 and sold them 
to B at a gain of 1 5 per cent, on hib outlay, and B sold them to 
C at a losb of 15 per cent on his outlay; how much did Cgive 
for them ? 

20 . A man’s capital increased 20 percent every > ear ; at the 
end of 4 5X‘ars it was Bs 5i‘S4 , what was his <*apital at tirst ? 

21 A house depreciates in value each year at the rate of 
lo per cent of its value at the beginning of the year, and its value 
at the end of 3 years is /vV.ioij35 , find its onginal value. 

22 . After siiending 50 ])er cent of his in< ome and then 20 per^ 
cent, of the remainder, a man has A’j6oo left , find his incoipe. 

23 . A person l.iys out AV 4800 and AV 3600 respectively in two 
different sjk c iiLitions , in tlie first he loses 10 per c ent., and in the 
second he g.iins 15 per cent Find his g.im 01 loss per cent, on the 
sum invested 

24 . A pel son loses in his first year 10 per cent, of his capital, 
but in the next >car he gams 20 pei cent of what he had at the 
end ot the fir^t yeai, and hi*^ capital is now Bs 1440 moie than it was 
<il first , hiid his ong^inal capual. 

25 . 90 per ccml of Itu boy-, of a schc^ol [lass in spelling, and 85 
per cent, in anthmc'tu , 150 ])ass m both sulijects and no boy fails 
in both How many boys are there* in the school ? 


499. Average, fhe average or moan value of two or 
more numbers is found by adding the numlicis together and dividing 
the by the number of tliose given numbers 

Henc'c, the sum of a niimbei of given numbers is their average 
v.ilue multiplied by the number of thcmi 

Ex, I. Find the aveuMge of 14, 26, 9, 18, 13, 24, 27 an<;|^j 39 . 

Here, the sum of the uumbeis-=i70 ; and as the number of the 
given numbeis is 8, w'e gel the aveiagc as 170 — 8 oi 21 25. Ans, 

Ex. 2, The average age of a school of 750 boys is 15-4 years ; 
50 ])oys leave, thereby diminishing the average age of the school to 
*5 3; find the average ag'c of those who leav^e. • 

The sum of the ages of the 750 boys — 750 x 15 *4 or *^550 years. 

The sum of the ages of the remaining ( 75 o~ 5 o) or 700 boys 
= 700x15*3 or 10710 years. 

/, the sum of the ages of the 50 boys who leave is (11550 
^ 1 07 10) or 840 years. 

the average age reqd.= (840 —50) or^r 6*8 years. Ans. 


27 
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Examples CL. 

1 . Find the average value of the following numbers : — 

(0 n, 15^ 74, 23, and 31. ('’) i6ou, 276, 974, o, 236, 845 and 1239. 

(3) 9i, 124, 14, o, 28i and 19. (4) 5-063,7-00285, 12, 8*7396 and 5*69352. 

(5) i5t, 36?, o, roj, 743, 28I and 33 

(6) 12-48, 21, 775, ‘034, rJ25, o, 24-5 and 12-35. 

2 . At a competitive examination there were 7 candidates of the 
age of 19, 1 2 of 18, 4 of 22, 9 of 20, and 15 of 17. Find the average age. 

3. On Sunday I spent no money, on Monday A'v-. 43 . 14^/., on 

Tuesday I2rt!. 8/, on Wednesday Ps ^(y. 14^2. ^ on Thursday 

Es.^2. 8rt., on Friday Ps ^2, i^a. 6/., on Saturday AV. 26. 4^1. ; find 
my a\crage daily expenditure during the week. 

4 . The weights of a boat’s crew are respcctnely 9 st 5 lbs., 
10 St., 10 St. 5 fbs., ri St. I lb., 12 St, II St. 6 lbs , ii st. 4 lbs. and 
10 st. 7 lbs ; what is the average weight of the crew ^ If the 
avciage weight of the crew be diminished by 2 lbs., when the weight 
of the coxswain is included, find the weight of the coxsw.ain. 

5 The population of five parislies being 1236, 452, 364, 516 
and 3430 respectively, find what the population of a sixtli parish 
must be, in order that tlie average population of the six may 
be 1256-5. 

6. The populations of three towns in the year i88i were 
21326, 42324, and 6700 ; and in the year 1891 it was found that the 
first two hacl increased 12 and 10 per cent, respectively, and the last 
had decreased 18 per cent. ; find the average population of the 
three towns in the year 1891, 

7. In a school, 17 children average 6 years ; 26, 7\ years , 
35 , 94 years ; 20, 10 years ; and 8, 12} years. Find the average age 
of all the children. 

8. average age of 27 men is 57 years ; that of the first 
eleven 1 $ 53 years, and that of the last eight 59} years. Find the 
average age of the rest. 

9 . The average of 21 results is 61, that of the first eight being 
64, and of the next eleven 59. Required the average of the last two. 

' 10 . The average age of a school of 200 boys is 14*75 years ; 

what will be the average age, if 10 new boys come w^hose average 
age is 12*3 years ? 

11 . The average weight of 8 men is increased by 2 lbs,, when 
one of them who weighs 12 stones is replaced by a fresh man ; what 
is the weight of the new man ? 

12 . The average temperature for Monday, Tuesday and 
Wednesday was 53* ; ^the average for Monday, Wednesday and 
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riiursclay was 56”, that .for Thursday being 60* ; what was the 
temperature on 'I'liesday ? 

13 The average salary of A, B and C is Rs.Jip per month. 

That of C and is /v*j.5o per month, and Us salary is /iV.bo. 
What IS the salary of A ? \ 

14 The average of 25 results is 18 ; that of the first 12 being 
14, and that fif the last 12 bcung 17. Find the 13th result. 

15 In a class there arc 40 boys, and their average age is 

15 years. One boy, however, aged 18, leaves the school, and another 
joins, .ind then the average age of the rla^s is 14*875. Find the age 
of the new boy. ^ 

16 . The average of ten lesults was 17^; that of the first three 
was lOj, and of the next four lOJ ; the eighth was 3 less than the 
ninth, and 4 less than tlie tenth. What was the last result } 


500. Profit and Loss. All questions which relate to gain 
or loss in mercantile transactions fill under the head of Profit 
and Loss. 

We have already given the student some idea of C 7 eii/i or Loss 
(Sec Art. i8j). Under the head oi Profit and J mss ^ we estimate a 
piofil or a loss not absolutely, but in relation to the cost price. 
Men of business adopt loo as «i standard cost price, .ind reduce 
the gam or loss on a paiticular cost price to the corresponding gain 
or loss on 100 ; that is, to a gain or loss of so muchC per cent. 

Again, when the cost price is icpresented by 100, the selling 
price IS represented by looH-gain per rent., or 100- loss per cent, 
according as a gain or loss has been made. 

601 . But although questions m Profit and Loss can always be 
solved by the Rule of Three, yet it is often useful to remember that 
since a gain of 18 per cent, means a gam of 18 on 100, where 100 
represents the cost price, it is a gain of the cost price. And in 

like manner a loss of 12 per cent, means a loss of Voo of the cost price. 

Rx. 1. A house, bought for ^4250, is sold at .1 profit of 12 per 
cent. ; how much was gained, and for what was the house sold ? 

Here, the selling price of £100 goods is ;£(ioo+ 12) or 

/. £100 : £42So *. £ri2 : selling price ; 

/. selling price=;£ii2X42‘5=^476o- I Ans. 

Hence gain=;^( 476 o- 42 So)=; 6 S*o- J 

Ex. 3. Goods were sold for Rs.zib, at a loss of lo per cent, 
what did they cost ? 

Here, the selling price of /ifj.ioo goods is i?J.(ioo- lo) or /fj. 90 , 

Rs.<p : ;; Rs.\oo : cost price ; 

cost price 00 x-W-= .l?J-24o- *Am. 

« 
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Ex. j. A watch which costs ^^40 was sold for A\<.49 ; find 
the gain per cent 

Here, gam on Rs 40 is Rs '49 — 40) or A'v 9 

AJ40 . Rs ipo . Rs.() gam ])cr cent. ; 

/, gam per certt =-^4" x Rs 9= Ay 22 \ A/??. 

Ex. 1 buy a horse for Rs 120, what do I sell it at, to loss 10 ^ 

Here, the selling [nice of Rs 100 goods is Rs (100— 10; or AV90 
Rs 100 Av 120 .. A\y 90 selling price ; 
selling piice= 1 ;} x Rs 90=A'.y iq8 Ans 


Ex 5. If I gam 5 pel cent b> selling an article for Rs 6 
how' much shall 1 gam or lose pei cent bv selling il foi Rs.6 ‘i 
Here, the selling puce ol Rs 100 goods is Rs » 100+5) 

Rs ro5 Ah'6d„ Rs 100 cost price ; 

cost price- A*j. - -——As ^ = Ahf)}. 

103x16 4 * 

Hence, loss on eseiy Aj 6J is Rs (6j— 6) — AV 

/, AV6J . Asm 00 AV 1 loss pci cent ; 


9/f , 


105 


f the loss per cent = Rs — = Rs 1 A//\ 

f . 4x25 L 

Ex 6. A merchant buys 4000 inds of me, one-fifth of which 
he sells at a gain of 5p r , (m(‘-foLirtlt at again of 10 p c, one-hall 
at a gam of 12 p c, and the lemaincki at ,i gain of 16 p c If Ik 
had sold the whole at a gam of up c , he ssould have made Ai 728 
more. What was the cost of the me i)er maund 

\; of 4000 mcls =800 inds ; | of 4000 mds - 1000 nids ; 

of 4000 mds =2000 mds ; /. remaindei -200 mds 
Gain on 80a rad 5 at 5 '< =5: , of 800 mds, at unV price ; and so on 

/, total actual gam = 7^,1 of 8cx) iiuls + of 1000 mds. + V(5o of 
2000 mds, + Tn'ri <jf 2 ck) mds 
--40 mds. + 100 mds. +240 mds. + 32 mds 
— 412 mds, at los/ price 

If the whole be sold at a gain of 11/, the gain would be iVu of 
. 4 CX 50 mds. at cos^ price = 440 mds. at cos/ puce. 

difference of the two gams — (440-412) or 28 mds. at price. 
/, cost price of 28 mds. = AV 728 ; 

cost price of i md.=Aj.728-i-28 = AV 26. A/js. 

Examples CLI. 


1 . If goods are bought at Aj 22. 14a 8/^. per cwt. and sold at 
Ajr.25. io«. 8^. per cwt|^ ,what is the gam per cent. ? 
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2 A pi mo is boLif^ht foi A’jby 41 , wli it must it be sold for 
tint I 41111 of 4 |)( 1 nut int\ be n\ uU ^ 

3 It I i> 13 A s 122 b / foi 84 lbs of tci, ivhat piuc per lb 

mil t 1 'll 11 It It to iin It; pci ((lit '' , 

4 A ho ( IS bou^lit foi l\ \ 312 (V? mcl sold it a loss ot 

i2]Hi (cnt , It w li It 1)1 1C L w IS lu sold ^ 

5 C loth IS old foi hv iV ])( 1 \ lid ltd loss of i 2 i ])Ci ecnl , 
lind the pnmc i ost 

6 scllin^ ill iituk foi AV 1 I4^r i pcison jjaiiis 16 pei 
cnt find tlu < o^t of the iitulc 

V 

7 Ia sclhni, d 1101 s( t( i A 9/2- 8 t,I1osl 15 pei cent , hnd 
tin ( ost ])ii( I of the hoi sc 

8 11} sillin^ in lit Ic foi s ' i piison loses 1; pti cent , 

It \i h Li pi ice must he sell it to ^ im 4 jx 1 cent ^ 

9 11 b\ scllnv U A\/ t |ci v,illonIlose lojiereent, 

it w h it puce iimsl 1 sc 11 it to ^ 1 n i *, } ( 1 e nit ^ 

10 Ih < )st of I ill )n i Iv of nine n s 7 j'> 5 o, md 8 

^ illon Ilf lost by Iciki^e U nhit piuc pei ^ illon must the 

ciniindn be old to 11 ih/i 10 pn nut on the outl i> ^ 

11 If 5' i)( 1 < nit be 11 d b\ selhn 1 iittn it Ah 52 I2^/ 

pci cwt , how iniuh p( i ( cnt \ II h ^ iiiutl sellin*. iL U lOr? per lb.i? 

12 ll> svlhn^ ihoise f )i / Ilf'' W i pn son lost 5 pn cent , 
vhit would hue been Ills i n n lo pn cent hid he solcl him foi 
Aj j 32 ■» 4^? 

13 If i ti idesinin ^iiis \\ 10 f on m irlieh which he sells 

foi i()S 3^, wli it is Ins 4 nil ))( I e nit 

14 \ conli ictoi bon^nl -i;o sheep 'ind sold the m foi Ah 5322 
14/t S/> dt i ^din of t 0 “ pci cent , win was the cost pine of each 
she ( p 

16 If b) selling .in ii i li foi A’l ^ I2<i , 1 t, ’ n „ of my outlay, 

'vhu should 1 „.im pei tint li stilinr, it foi Ai 3 411 '* 

16 \ sUtioiKi sold quills It 111 .1 thousind, ckaung i o1 
till mom j , what would ht cli ir |)U (cnt. bj selling them <u 13s oa 
I tlious incP . 

1? By selhn, j-oods foi A^8oo, I lost ' of their cost ; for 
wh It shf)uld I hue sold them to -.am of then cost ^ 

18 A ptison, h.ivm„ bought goo Is for i?f4oo sells half of 
them it a j^ain of 5 pei ei nt , foi how much must he sell the remain- 
dei so as lo j>ani 20 pei cent on the whole ^ 

19 I bouj»ht 100 artielcs foi Rs ^ Qa Ap 1 sold them so as 
to gam I of the selling piuc, hnd the selligg pi ice and the gam 
pel cent 
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20 . A draper bought 3672 yards of linen at Re.i. ga. 4^. per 
yard. He sells ^ of it at Re.i. 12a. pei 5 aid, and ^of the remainder 
^ Be.l» 15a. 4p. ; at what price per yard must he sell the lest to gain 
pn the whole 12^ per cent. ? 

21 . A tradesman's puces are 20 per cent, above cost price ; 
if he allows a nistomei 12^ per cent, on his bill, what profit per cent, 
does he make ? 

22 . A merchant sells to a retailer at 40 per cent, profit ; but 
the latter failing, the former receives only 4a, in the lupee ; find his 
gain or loss per cent. 

23 . ‘By selling tea at 10a. 8>>. per flb. a gi ocer clears of 

his oultay ; if he raises the price to /?r.3. la. 4fi., what does he clear 
per cent. ? 

24 . Bought eggs at 10a pet score ; how many may be sold foi 
2a. so as to gain i2j per cent. ? 

25 . If a trader uses a light weight of 13J fts. instead of a stone, 
how much per cent, does he gam fraudulently ? 

26 . A person sold 55 yards of silk for ^j.257. 13a., thereby 
gaining the cost of 13‘J yards ; find the prime cost and the gam pei 

cent 

^ 27 . A person sold 20 hoiscs for 1750 thereby losing the 

cost of 6 horses ; find the prime c ost of the horses, and the loss pei 

if ' 28 . If oranges are bought at 20 for a half-rupee, how many 
Should be sold for ^j.14 to gain 40 per cent. ? 

29 . A grocer Tu^s i cwt. of tea at 4s. 2d, per lb. and mixes it 
with tea at 25, \\d, per ft). ; how much of the latter must he add to 
the former that by selling the mixtuie at 3^“. Zd. per Ib. he may gain 
20 per cent, on his outlay ? 

30 . A person sold 72 yards of cloth for 7 ?j. 87 , his profit being 
the cost of 11-52 yards ; how much did he gam per cent. ? 

31 . A grocer buys coffee at the rate of -^j.85 per cwt. and 
chicory at ^J.25 per cwt, and mixes them in the proportion of 5 parts 
chicory to 7 parts coffee ; at what rate per lb. must he sell the mixture 
so as to gain i64 per cent, on his outlay ? 

32 . A watch is bought for 25 guineas ; at what price must it be 
sold to secure a clear profit of 30 per cent, after allowing a discount 
of 2i per cent, to the purchaser ? 

33 . How much tea at 5a. 4 p. per Bb. must be mixed with 
4 cwt. 47 lbs. at AV.i. 6a, per Ib., so that by selling the mixture at 
«.i. 8^. per 10 per cent, may be gained ? 

^ 34 . 4a, w4iis spent in buying apples at 7a, 4p, a 

above. When they i:atne to be sold part of them were worthless, 
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but the rest, on being sold at a profit of 30 per cent, realized 
4a. ; how many scores were there of woithless ones ? 

35 . A merchant buys 1260 mds. of rice, one-fifth of which he 
sells at a gam of 5 per cent, one-thnd at lU gam of 8 per cent, and 
the remainder at a gain of 12 per cent. ; If he had sold the whole 
at a gjim of 10 per cent, he would have obtained A’j.28. 14a. more ; 
what was the prime cost per maimd ? 

36 . A merchant buys 3150 yards of cloth. Ho sells ^ of it 
at a gam of 6 per cent, ^ at a gam of 8 per cent, | at a gain of 12 
per cent and the remainder .it a loss of 3 per cent Had he sold 
the whole at a gain of 5 per cent, he would have received Iis.i20, 
i2aymore than lie did ; what was the prime cost of i yard ? 

37 . A grocer had 1 50 Ihs of tea, of which he sold 50 tt>s. at 
^j.4. 8di. per lb., and found that he was thereby j>ammg 7J per cent. 
At what rate must he sell the remaining 100 Hjs. so as to clear 
10 per cent upon the whole ? 

^ 38 . An article when sold at a profit of 7J per cent yields 
2s, id. more than when it is sold at a loss of 12^ per cent ; find its 
prime cost. 

39 . If 3 per cent, more be gamed by selling a horse for ^.^.832. 
Sa. than by selling him for jRs.SiOy what was the original cost ? 

40 . An article uhen sold at a piofitof 5 percent yields 12a. 
more than when sold at a loss of 5 pci cent ; find its prime cost. 

41 . A person by selling an ai tide, which costs J^s, 140 per cwt, at 
Re. I. 6a* 6p. per lb., makes 5 per < cnt. mon^ profit than he would do if 
he sold the whole for ^j.557. 10a. 6p. ; what was the quantity sold ? 

*^’ 42 . A person sells an article at 5 per cent profit ; if he had 
bought it at 5 per cent, less, and sold it for 8^f, kss, he would have 
gained 10 per cent. ; what was the cost price of the article ? 

43. An article passes sue cessively through the hands of three 
dealers, each of whom in selling adds as his profit ro per cent of 
the price at which he bought it ; if the third dealer sells the article 
for ^J.332. I2«., what did the first dealer pay for it t 

- 44 . The cost of freight and insurance on a certain quantity 
of goods was 15 per cent, and that of duty 10 per cent on »the 
original outlay : the goods were sold at a loss of 5 per cent*, but if 
they had brought Rs.jp more there would have been a gain of 1 pet 
cent ; find how much they cost 

45 . A man sells a horse, at a loss, for 40 guineas j had he 
sold it for 50 guineas his gain would have been J of his former loss ; 
find ^he cost price. ^ 

‘«- 40 . A man having bought a quanuty of goods fat 
sells i at a loss of 4 per cent ; by what m^^rease per cent, must he 
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raise that selling price that by s6lling the rein.^inder at the increased 
rate he may gam 4 per cent, on the whole transaction ? 


503 . Division int6 Proportional Parts. A ^iven ciuantity 
is said to be divnhid into Proportional Parts, wlien it is divided 
nto parts which ha\e the same ratio to each other that (crtain j^iven 
numbers have. 

503 . To divide a i^roeti quantity into part^ 'luhich shall he pro- 
portional to certain c^tven nuiiihers. 

Rule.* (1) Divide the ^wen c|uantity by the siiiii of the <;i\en 
numbers expressiiif' the latios of the paits , niultiiily the quotient by 
each of these numbers, and the products will give the jiaits requirecl. 
(Rule of Unitary Method) 

(11) The sum of the given parts any one of them . the 
given quantity to be divided . the coriesi>onding part of it. (Rule 

of Proportion ) 

This propoition must be re])eated for each of the ])arts, or 
at all events for all but the last part, uliuh may be found (Mther 
by this proportion or by subtracting the sum of the values of the 
other parts from the gi»vcn quantity to be diMded 

/. Divide lls 837 among A, B and 6", so that their shares 
may be as 5, 9 and 13 lespectively. 

(1) Here 5 + 9+13 = 27 ; RsZy] t-27 = /\’j.31 
/. A\ share = /v\r.3i x ^ — Rs 165,1 

bhare = /i’j.3i x 9 = /vJ279, Am 

and Os share = /i’j 31 x i3 = A’.y.403. j 

(ii) Here 5 + 9+13 = 27. 

/. 27 : 5 A’,y.837 . A\ share ; /, A\ sliaie = A\r 165 

27 : 9 AV.837 : B^s share ; B's sliaie = AV279 V Ans 

27 : 13 *. Rs.S 27 . C’s share ; Cs share = A\y.403.J 

orj Os share = Rs , 837 — Rs.( 1 65 + 279) — A*j 403. 

504 . If the given nuin])ers are fractions we may follow the 
same method ; but it will be more convenient to lind integral 
nuihbcrs pioportional to the given fractams, by multiplying e«ach 
fraction by the L. c. M. of their denominators 

Ex. 2. Divide 3925 nuts among three persons yi, B and C, so 
that their shares may be to each other m the ratio of fj, and rj. 

(i) Here, S + S + 392 S^-i"D = 30 oo- 

A^s share = 3000 x 5 = 2000, J 
Bs share = 3090 x ^ = 1 1 25, [• A ns. 
and Cs share = 3poo x « 800. J 



MISCtLLANKOUS PROPOSITION^. 


425 


(li) The J.. r m. of 3, 8 and 15 is 120 ; multiply each fraction 
by this ; then the shaies are in the ratios 80 45 32 

Now, 804-45+32 ^157 , and 39257157 = 25. 

/, A^s share = 25 x8o=20(X) : B\ sliare = 25 X 45 =ii 25 ; 
and C’s sh,iie--25x 32 = 800 

Ji.v j Divide Bs i(j5o amon^ A, //, Cand />, so that A'b share : 
i?’s share 2 3, B\ C\ 4 5, and C’s /;’s 6 • 7. 

.^’s shaic i^'s=-2 3=- 16 24, 

yy’s shaie C’s-4 5 = 24 30, 

C\ share /)\ = (\ 7 30 35 ; 

A\ . B'i> C\ y)’s=i6 24 30 35. 

Hut 16 + 244-30 + 35= 105, and Bs 1050— io5 = yi\v.io ; 

.^’s -,hare— A\y 10 x t 6 A*s i 9 o ; B\ shaie = A\f ioX24 = A'j.24o;\ 

C^’s shaie — /I’i* 10 x 50= AV 300, /)\ shaie = A’^ iox35 = y 0 j 350- j 

yi-i y. Divide' A’j 288 I2^f 4iinon.i; A, /> and C, so that 
shan' may be half as miu li attain as A\, and Cs share onc-third as 
murh a^^aiii a^ both A\ .ind //s 

B\ sliarc=^ of A\ shaic, .ind /, -i's shaie + y^^’s sharc = 7of 
A\ share, and C\ shares ; of * of A\ shaie=\’ of . 4 ’s share ; 

/, share y^’s Cs=i ] • ‘‘’ = 6 9 20. 

Hut 6 + (^+20=35 ; and AV 288 12/? — 35 — A*j8 4^/ 

-^ 4 ’s sh.i!e = A*y 8. 4^f — tvr , \ 

y>”s shaie = Ah 8 4^/ x 9 = Ah 74 4rr , ]- /J;/r. 

and C’s shaie = yvh 8 4<i X20 --Bs i(}^. j 

7 ir, 5 (Uinpovvder is (oin})os<d of nitie, diauo.d and sulphur 
in the proportion of 33, 7 and 5 Flow many Ib^. of sulphur are 
there m 180 i}»s. of p()VNd(‘r? 

33 + 7 + 5 = 45 ; also 180 lbs -^45-=4lbs 

/, cjuanlity of sulphur=4 lbs x 5 =- 20 lbs. Afts. 

Ex 6 . A debt of BszZ 14/r is paid m aipccs, 8-anna pieces, 
and 2-anna pieces. IIow many coins of each kind were there, if 
the numbers were proportional lespectively to 3, 2, i ? . 

The values of the three j»ioups of coins (rupees, 8-anna pieces, 
and 2-anna pieces) with two-anna as unit, are as 3 x 8 • 2 X4 : i xi 
or 24 : 8 : I. 

Now 24 + 8 + 1 =33 ; and also Rs. 2 %. 1 4^. -i- 33 = 1 4CI. 

Hence the groups of coins are woith 14^1. x 24, I4<2. x8, and 
14^1. X 1 or 336^., Ii 2 «., and 14^^. respectively. 

/. there are 336-1-16 or 21 I'upees, rt2-^8 or 14 eight-anna 
pieces, and 14-?- 2 or 7 two-anna pieces. Ans.* 
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Ex, •/, 600 coins consist of guineas, half-sovereigns and half- 
crowns ; the values of the guineas, the half-sovereigns and half- 
crowns arc as 14 : 8 : 3 ; find the number of guineas. 

Suppose the values l6 be all expressed in shillings. 

The numbers of guineas, half-sovereigns and half-crowns are as 
i4-«-2i : 8-t- 10 : 3-^2}^ or as J . 4 ‘ 'i- 
Now S + = ; and 600-1-^^225. 

the number of guineas=f X 225= ija A*is. 


« Examples CLII. 

1 . Divide : — 


(I) 

1008 into three parts proportional to 2, 3, 4. 

(2) 

Rs 25000 into parts proportional to 

2, 3 , 7 . 8. 

(3) 

Rs.i^^yoo 


4 , i, 1 

f 4 ) 

i.1064 


2, 2i, 2}. 

(5) 

694 bi. 13 kat. 12 ch. ... 


13, 17, 20. 

(6) 

Rsji, loa, 8/. 


24, I) 4) 4* 

( 7 ) 

360 ibs. 


3 ‘ 3 , 7 , -S- 

(8) 

£S<)Z- 8j. 

... 

2 3, 3 ‘ 45 , S'629- 


2 . The proportions used in making English gunpowder are 
saltpetre 75 parts, sulphur 10 parts, charcoal 15 parts. How many 
seers of each material is required to manufacture 1 1 mds. 8 sr. of 
gunpowder ? 

3. In the alloy of which brass cannon are made, there are 
II parts of tin to 100 of copper. Calculate the weight of tin in a 
piece weighing 33 mds. 12 sr, 

4. Ciunpowder is composed of nitre 33 parts, charcoal 7 parts 
and sulphur 5 parts. How many pounds of powder can be made 
with 30 lbs. of sulphur, and how much nitre is required ? 

5. In England, gunpowder is made of 75 parts of nitre, 10 of 
sulphur and 15 of charcoal ; in Fiance 77 parts of nitre, 9 of sulphur, 
and 14 of charcoal. If 14 maunds of each be mixed, what weight 
of nitre, sulphur and charcoal will there be in the compound ? 

• 6. Divide Es,26 between 5 men, 7 women and 14 boys, so 

that each woman may have y of each man^s share, and each boy 4 of 
each woman’s share. 

7. Divide 19089 among A, B and C, so that share : 
j5’&=3 : 5, and : C?s«lo : ii. 

8 . is divided among A,, B and C ; share : Bs 
share is as jr : and ; Cs as | ^ ; find the share of each. 

9 . Divide ^^.147%* 8^. among A^ By C and Z 7 , so that 

share ; : 8, /?’s^. C's«4 : 9, and Cs : ; 4. 
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10. A certain sum is divided among A, B and C, so that A 
gets three times as much as B, and three times as much as C ; Bs 
share is Bsaoo ; what is the sum divided ? 

11 An examiner wishes to mark tliiee questions in the propor- 
tion of the numbers 2, 3*2, 4 8 The sum oV the marks is to be 1 50. 
How must he distribute them ? 

12 Divide Bs.^OO among A, B and C, so that as often as A 
receives B may receive AV4. and as often as B receives A’5.6, C 
may receive Bs.g. 

13. 6270 persons meet together, of whom the ^number of 
women . number of men : i 8, boy^ women :: 2 : 9* and girls : 
boys 3 : 10 Find how many were there of eac h description. 

14. A mixed metal consists of 87 parts silver and 13 parts 

copper ; what is the value of 29 tbs. 2 o/. 'froy of this mixture, when 
pure silver is at 0/ Tioy, and copper at is. per lb. Avoir. ? 

15. Of 2180 mds , A\ share : B\ share *2:3, .^’s : jC’s 4 • 

7, and Cs : / 7 s 5 ^ ii ; find the share of each. 

16. A person has ;^i2. 4?. in half-crowns, florins, and shillings} 
and the number of coins of each kind ate respectively as the numbers 
7, 5 and 3 Find the number of toms of c«ich kind. 

17. A purse contains ;^42 8^. made up of pence, sshilhngs, 
half-ciowns, and sovereigns ; the half-crowns, pence, sovereigns and 
shillings are as the numbers i, 2, 3 and 8 respectively ; find how many 
of each com are in the purse. 

18. 310 coins consist of soveicigns, half-sovereigns and florins, 

whose values are as 5 3.2 Kind the number of each. 

19. Divide Bs.g$io among Ay By C and Z>, so that J of share 
may be equal to ti of / 7 s, and / of B's may be equal to 4 of C’s and 
S of C\ may be equal to {) of / 7 s. 

20 . 378 coins consist of rupees, half-rupees and quarter-rupees,, 
whose values are as 13 . ii . 7. Find the number of each. 


605. When two or more men are partners in a common 
concern, they each contribute a certain sum of money called ^he 
Capital, to carry on the business. 

Fellowship or Partnership is a method by which gains or 
losses are distributed among partners in any mercantile transaction, 
in proportion to the capital which each has contributed. 

506. Fellowship is either Simple or Compound. 

In Stmpig Fellowshipy the sums of money put in hy the several 
partners continue in the business for ihe^ame time ; ih Compmtnd 
Feilowshipy for different p>eriods of time. ♦ , 
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507. Simple Fellowship. In Simple Kellowsliip, the j>ain 
or lobs caribing at the end of any giv'cn time is divided among the 
partners in proportion to the c.ipital suhsirihed l)y each of them. 

Ex. A, B and C fdrni a partnership ; A subscribes /\'j.i750, 
B A’j.2ioo and C A’j 2^150 At tl»e end of 9 months ilic^y dissohc, 
and share the piofits amounting to A\y.422. 8c/ , wluit will be the 
share of cac'li ? 

Here, we ha\e to divide* A*^4?2^ in the pi open I ion of A’ j. 17 50, 
A*j.2Ioo, and Rs 2650 , or in the propoilion of the numbers 35, 42, 53. 

Now, 35+42 + 53 = 130 ; and A'J422l- 130- Ks 

A\ shaie — 7 i’r. V x 35 -Ah. 113 120. : j 
7>”s bliaic=^Ah.h‘ X42- Ah I 30 8^/ , Ans. 
and Cs s]iaic = Ah. V x 53=Ah 172 ' 

508 . Compound Fellowship In ( oin])onnd ^ello\\shlp, 
the gam 01 loss i*, divided among the paitneis not onl\ in piopoition 
to the hipital subscnlied l)y cmc h, but also to the for which it 
h.as been subscribed Hence, we obtain the folldwing Rule — 

Rule. Reduce all the times into the same chniomination, and 
multiply each mans stock by the tune of its c oiUiiuiance, and tlien 
state thus — * 

The sum of all tlie prod net •= . each })aiticul.ir product • the 
whole quantity to lie cli\ideci . the c oiiesponding sliare 

E\\ I. A^ B and Caic paitners ; A puts m Ah 5000 for 7 months, 
B booo for 8 months, and C Ah c^x) for 9 months 'Die jirofit is 
^*^.4100 ; wdiat is the share of each ? 

Rs.^000 X 7 — Ah.3 50CX) ; Ah 6<x>o x 8 = Ah.48000 ; 

Rs.()ooo X c^= Ah.8TOcx). 

Also Ah 35ocx> + Ah 48000 + Rs 8icxxd= Ah i o4cx)o. 

/. Ah. 164000 . A*v.35ooo A*j 41 <X 5 A\ share ^Ah.875 ; *1 

Ah. i 04 CK)o Ah 48000, Ah 4 100 /?’s shaie- Ah 1200 ; \Ans. 

Ah. 164000 . Ah.8iooo Ah.4roo • C\ sliaic == Ah 2025. J 

Ex. 2, There w^erc at a feast 20 men, 30 women, and 15 servants ; 
for every \oa. that a man paid, a woman paid (xi. and a servant 2a. ; 
the bill amounted to Rs./[\o ; how much did each man, woman, and 
sei vant pay ? 

lOrt. X 20= 200/Z ; 6a. x 30= 1 80a. ; and 2a. x 1 5 = 30a. 

Also 20oa. + i8oa, + 3oa. = 4Toa. 

/, 410a. . 200a. A?y.4io . 20 men’s share =/ih.200 ; 

410a. : 1 80a. Rs.^io . 30 women’s share 180 ; 

410a. : 30a. :: /?ji4io : 15 servants’ share =7?.y. 30. 
a man pays A’j.fb ; a woman Rs .6 ; and a servant Rs.2* Ans. 
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E.v. j. A and 13 l)e;fin to tiade in partnership. A puts in ;^400 
at first, and ^5<x> at the end of 2 months ; B puts in ;^300 at first, 
and ;^6oo at the end of 3 months 'fhe profit at tlic end of the year 
IS ;^47o. How sliOLild tins ho divided ? 

A\ equivalent capital = ;£ 400 x i2 + ;^5ctox io^-^q8oo ; 

B\ ^300 X 12 +^600 X i) — £c)ooo. 

AHo ^qSoo + ^<;ooo= ^18800. 

^18800 • £.\ 7 o a s share , /. A\ ^h.uc = £24^ ; \ . 

^18800 £ijooo £470 /V’s shaie , />’s sharc-=:;j225. 

Examples CLIII. 

1 Three jiaitncis put into husiness tlie sums of Bs 300, Bs 400, 
and A’j 500, and at the < nd (jf a certain time they j»ained /\\y.6oo ; 
find the shau of eac h 

2 riiiee persons iorininj; a joint stock of AV.45000, gam by 
trading Bs 1 5000 , tind of this their sh.iii s aie A’r 7500, Bs 5000 and 
A’j25oo , tiiid tli(‘ poition ol '.totk lontrdjiited liy e.ic h 

3 'Ihiee partners A. B and C invest A’.s 2000, AV 3500, and 

Ah 4750 toi 6, 3 and 2 month* lespet lively , how should a profit of 
Ah 40 JO he divided among them '' * 

4 If A ('oiitiihute AhOooo for 5 months, B Ah 5000 for 6 
months, C /vh 4000 loi 7] months and J) Ah 2500 foi 12 nnmths, in 
the oimation of a loint stoik,divuk apioritof Ah.4760 eqintabl) 
among them 

j A IS a vv 01 king, B a slee])mg jiailner m <i bookseller’s 
business 'I'heii capital .imounis 10 ^cjqoo , orwhiih ;£2400 belongs 
to A, the iCst to B riieii ptofits, at the end of the hist yeai, 
amounted to j^ihoo nueiv'c's 10 per < eiit ol the protits for 

m mag mg the husiness. How ought the remaining part of the profits 
to he divided ? 

6. Two traders A and B form a paitnership foi a yeax ; A 
conti ihutes Ah.5000 and 4it tin vnd of 4 iiKmlhs he adds Ah 3000 ; 
B loatrihutcs Ah.8ooo hut at the end of 9 momhs withdraws Ah 2500. 
At the end of the year a prolit of Ah.gfKJO is to he divided ; how 
much should e.ich pai tner get '' • 

7 A and B enter into pailnershi]) for ihree years • A contri- 
butes Ah.5000, at the end of the first year he adds another Ah.5000, 
and at the end of the second year Ah 4500 ; B contributes Ah 8000, 
at the end of the first yi‘ai and a half he adds Ah 5000, and si.\ 
months before the partnership concludes he withdraws /h.3500. 
Eight months after the commencement of the partnership C is 
admitted with Ah. 10000, which he leaves in till the end ; how should 
a profit of AJ.40135. Sa. be divided among tlfe^partners ? 
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lyr 8. Ay B and C rent a field for Bs.710 : A puts in 12 OKen 
^or 4 months, B 15 oxen for 3 months, and C 20 oxen for 6 months. 
How much of the rent should each pay ? 


9 . Ay B and C are partners ; A'^ money has been m the 
business 3 months, and l?e claims xS of the gam ; B^s money has 
been in the business 9 monll'**? and C has had;£756in the business 
4 months, and he claims half the gam how much money did A and 
J 5 contribute to the capital ^ 


10 . Four merchants By C and trading with a capital of 
/?.r.238ooo, find after a certain time their respective shares increased 
by ^J.265.^ i3ci. 4^., yrj.372. 2a, 8/>., \oa ^p. and /\’j.638. 

How much did they respectively subscribe to the original capital ^ 


11 . A and B enter into partnership with capitals as 4 : 5. At 
the end of 3 months they withdiaw lespcctively J and i of their 
capitals. When the year closes they find their profit to be A*.r 4364. 
I2^^. ; how must it be divided between them ? 


12 . A and B rent a field for 21 guineas. A puts in 10 horses 
for li months, 30 oxen for 2 months and 100 sheep for 3!^ months ; 
B 40 horses for 25 months, 50 oxen for months and 115 sheep for 
3 months. If the food consumed in the same time by a horse, an o\ 
and a sheep be in the ratio 3 2:1, what portion of the rent must 

^ch fiay 

/ 13 Three persons with a joint stock gain ;^365o ; the first 

/advances capital for { of the time, the second \ of the 

r capital for i of the time and the* third the remainder of the capital 
for the whole time ; find their shares. 


14 . A employs his capital of Bs.2000 in a trade for 8 months. 
By who Joins later on, keeps his capital for 6 months, and receives 
in the end /?j.I5o out of a total profit of Bs.400, How much capital 
does B put in the tnade ? 

15 . The capitals contributed by A and B to a joint stock are 
m the proportion of 4 . 5, and the profits received by them are in the 
proportion of 5:4. If B's capital is in the joint stock for 15 months, 
how long is A^s ? 


16 . A and B hired a pasture for Aj.125 for 50 days. A put in 
25 oxen for a certain number of days, and paid Aj.75, B put in 20 oxen 
fmf' the remaining days, and paid the remaining sum. How long had 
JF put in his oxen ? 

f 17 . The profits received by A and B by a. partnership are in the 
proportion of 2 : 3, and their capitals are in the proportion of 6 : 7« 
if A^s capital is in the joint stock for 8 months, how long is .^s ? 

/ 18 . A and B rent a pasture for £200 for 80 days. A puts in 
iTO oxen for a certain number of days ; B puts in 40 for the remain- 
^ ing days, and pays i of the total rent. Find the time for which 
A puts in his oxen. ^ 
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509. Equation of Payments. The Equation of Payments 

is the finding of a proper time, called the equated time, at which 
two or more debts due at different times should be discharged at one 
payment ; and it is here assumed that the interests of all \\\i> debts 
for their respective periods are together eqiu^l to the interest of their 
sum for the equated time. • 

510. To find the equated time of different payments. 

Rule Multiply each debt into the time whKh will elapse be- 
fore it becomes due, and then divide the sum of the products by the 
sum of the debts ; the quotient will l)e the equated time required. 

Ex, I. If /I'j.ioobc due in 3 months, /\*j.2To in 2 months and 
A’j.160 in 5 months, find the equated time. 

Here, 100x3-1-210x2-1-160x5 = 300+420-1-800=1520 ; and 100 
+ 210+160=470. 

/, the equated time=VV„‘* months = 3lV months. A/ls. 

Ex. 2. A owed B £\oo^ to be paid at the end of 9 months ; he 
pays however £20 at the end of 3 months, and >^30 at the end of 
3 months ; when ought the n'lnamder to be paid ? 

The remainder = ;^( 1 00 — 20 - 30) = ;^ 50. 

Here, 20 x 3 + 30 x 8 + 50 x no. of mo. reqd. «= 100 x 9 ; 
or, 60 + 240 + 50x00. of mo. re(id. = 900 ; 

50x110. of mo. rcqd. = 900 — 60 — 240=600 ; 

no. of mo. icqd. = 6oo-5- 50= 12. A ns 

Examples CLIV. 

1 If Rs.y$ be due in 4 months, -A*f.i25 in 5 months and -A?j.i5o 
in 7 months ; what is the equated time ? 

2 . What will be the equated time of payment of £200 due at 
3 months, £yx> at 8 months and .^500 at 12 months ? 

3 . Find the equated time of payment, when J of a sum of money 
IS due in 3 months, -jj in 8 months and the remainder in 15 months. 

4 A finds on the istof March that he owes i? the following 
sums : Rs.i^oo due on the 20th of April, Rs.1200 due on the 14th of 
May, and Rs.'^^oo due on the 15th of June. On what day may B pay 
these debts together ? 

5. A owes B £tfioo^ whereof £iocfo is to be paid in 50 days, 
j£i3oo in 40 days and the remainder in 140 days ; find the equated 
time. 

6. A owes B Rs.7300 to be paid in Stj months ; he pays 

however 1 500 at the end of 3 months, and /?J. 2 100 at the end of 
5 months ; when was the remainder due ? • 
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7. Of a sum of money due 15 months hence, ^ was paid at 
4 months, J at 6 months, and ^Jth at J2 months ; how many months 
may the payment of the residue b(^ deferred ? 

8 At the be^^innini^ of the yair A finds that he owes 7 ? four 
debts, 7//:r., AV i2C)j payjdjle on the 3rd February ; As 350, payable on 
the 17th March , AV. tooo p^ivalde on the 5t}i May, and AV 850, pay- 
able on the iSth August. I'o simplify accounts he pioposcs to 
pay B As 3400 in one sum ; on what day should the payment be 
made ? 


511 Alligation is the rule by means of which the rate 01 
quality of a ((mipositiou or iui\turc is found from the rates or 
qualities of the iiii^redicnts of which it ’s made up. 

5J2 Alli.^.ition is of t\No kinds, Medial and Alternate 
isth.it in uhith the piicc', rind cpiantity, of e.ich 
of tiie things composing’ the mixture .are cn, to find the price of 
the mixture. 'This ’s equiN.dent to findin}; an or mran pi ice 

(wSecAits 179 and 184) 

Kulk Multiply the number of each quant it > expressed in the 
same denomination l)y its jirice, and duide the sum of these piodiicts 
by the sum of tlu‘ numbcis The ciuonenl will l>e the r.ite of the 
mixture 


A win(‘ merrh.inl mixes 60 ^als. of sheny «it AV.12 ])er j^al , 
50 gals, at A*v 13 per gal., and 70 gals at A\? 16 jiei gal., find the 
puce of a gallon of li;e nuxlure 


60 gals at A*j.I 2 a gal — As. 720 

50 ... . at y\V 13 --Ab 650 

70 rit Ab 16 =A’j 1120 

/, 180 gals, of the ini\tuie== A'-s 24(K) ) 


I gal of the mixture 

— />» / » •» ft 

1 HO 

- A\s T ^ I yt 4A. A?is. 


513. Alh^tiifon Aitermiie is the method of finding fiom the 
price of eruhof the things whuh lonqmse a mixture, what quantit) 
must be taken of eacdi, in order that the niixtiue may be of a given 
price. (Examples of alligation alternate have }icnerally an mdcfinite 
numbci of solutions.) 

' Rule, l^lace the given pi ices under one another in order, and 
to the left place the nicjan puce. Link all the jmccs, so that one 
under and one the mean, price shall always be together and 

write against each prjee the difference between the piicc with which 
it IS linked and the mean pric e these differences, or any equi- 
multiples of them, will give the quantities required. 

Ex. I. How must grocer mix tea at Re.i. 2a, per tt>. and Re.i. 
ya, per lb. to make a mixture worth Re.i. ^a. a lb. ? 
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Rba. 2a. = j8a,; Re.i. 7a.=:2^a. ; Rca. 5«. = 2I^i. 

To make the mixture at Rc.i, ^a. per lb. 
i 8\2 lbs. at AV.i. 2a, i lb. at Re.i. 2a. brings a gain of yx, 
^ 23/3 lbs. at AV.I 7a. and i lb. at AV i. 7a loss of 2a, 

, , ^ . , In order therefore, that the gain in 

, , the mixture niust be made former may be equal to the 

in the uitio of 2 . 3 Am using the latter, for every 2 H>s. 

of the former we must take 3 ibs. of the 
latter, for then the gain would be 2 y,yi. and the loss 3 X2rt. We must 
therefore take the quantities in the latio of 2 and 3 ; that is, in the 
inverse ratio of the dtfferenus of the two prices and t/ie mean prue. 

Ex 2. How’ must a grocer mix teas at AV r ^a, 4;^., Re.i, 7a. 4/. 
and AV I. lOrt per lb., to make a mixture worth AV.i. 8a, a lb. ? 

Re.i, 5rt. ^p.^2\\a.\ Re \. 7a ^p. = 2i\a. \ AV.i. \oa.^2ba,\ 
Re.i, 8^7. = 24rt. 

2 1 \ ^ 2 lbs at AV 1 . 5<«. 4/^. 

24 23^ ' 2 lbs at AV.I 7a. 4/. 

26 ) 2^ + *i ft)s. at A^.i. loa. 

Htmce, mixing lit all the thicc prues, he must take the kinds in 
the following proportion . - 

2 lbs. : 2 lbs. ; (23 + 1}) or 3’, ibs. ; or i • i : or 3-3 • 5. Ans, 

Ex. j. How may a grocer mix teas at 2s. 6//., 2s. gd,^ 3s, id. 
and 3J. 4^. per lb., to form a mixture worth 2S lod. per lb ? 

2s. 6d. — y>d. ; is, gd. = $^d. ; y. \d.^yid. ; y. ^d.^^od . ; is. lod. — ’^^d, 

or 


,30 3 lbs. at 2S 6d 

-3 . 33\ 1 6 ills, at 2Jf gd 

37 4 Ihs. at 3 .V. id 

40 / I ft), at 3J 4 d. 

Hence a mixture may be made 
by mixing them in the proportion 
of 3:6 4:1. Ans. 



6 lbs. at 2S, 6d. 

3 lbs. at 2s. gd. 
I lb. at y. id. 

4 lbs. at 4fi. 


Hence a mixture may be made 
by mixing them in the proportion 
of 6:3:1 4. Ans. 


Ex. 4. How much coffee at i^a. per lb. and chicory at 3«. iq^. 
per lb. must a person take to make a mixture of 33 Ibs. worth ga. 8p. 
per lb.? 

1 3a. = 156/. ; yi. iop.=4(}p. ; ga. 8p.=^iiC)p. 

I 6 70 lbs. at 13^1. per lb. 

^ 46/40 lbs. at y- lOp. per ft>. 

coffee must be to chicory as 70 : 40 or 7 : 4 ; and 7+4=3 ii ; 

coffee in the mixture =syTj. of 33 lbs. = 21 Ibs.l j 
and chicory ... ... =st\^ of 33 lfcs.= 12 lbs./ 

28 
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Ex, s- I one kind of tea .it A’/m. 2a. per lb., .'ind another 
kind at AV. i. 12a per tb ; in wbiU i.atio must I mix them in order 
that by selhnj; the mixture at AV 2 per lb I may ^ain 20 ptr cent ? 

AV 120 AV 2 . AV.ioo (osl ])rKe of the mixture per lb ; 

/* cost price of the mixture pei lb — AV r. 10.7 8 /. 

AV T. 2.7 -j8^/ ; Au.i. 12a. -28^7 ; AV.i. 10^7. 8/ =26^1 

or- ^ ^ 

28/ 8*5 lbs at AV I 12^7 per ib 

Hence, the proportion of cluMpei to do.uer is 1 ^ 8“ or 2 73. Am. 

514 . If there be a lump of two ini^iedients, and if an equal 
quantity oV ;inoth(‘i lump with tlu‘ ])iopoiiion of the inj^nxhents 
inteichanj»ed be added to it, the qnantiucs of the in^iodienls become 
ccjpal ill the fiesh compound 

, The pi ice of j^old is AV 38 i :;/7 pc r 0/ A composition of 
^mcFanct silvei weij^hm^ 18 lb>. 1. woith A* s 7246 8/7 ; but if the 
weij^hts of the j^okl .and silver in the (omposilion were intcn hanj>cd, 
it woul\l bo worth onh AV 1717. 817 Find tlie proportion of j^oid .and 
silver m the composition and the price of sihta per 0/ 

If the two lunijis w’eie .added tO}»ethei, theic would be 18 lbs, 
of t(old .ind 18 tbs. of silver, and the pine ol the two lumps toj^ethcr 
would bo AV 7246 8/7 Tb 7 vV 1717 8/7. 01 Ah 89(14 

Sin((‘ 18 lbs of ^old-t-i8 lbs of silver is woitli AV 8964, 

and 18 lbs. of ;^old is worth AV 38 15/7 x 18 x J2 = AV8410^ Ha 
/, 18 His of siher is vvortli AV553 Ha. 

/, 107 . of silver IS worth AV 553 8/7 -(18x12) A V.2 9/7. Am. 

Aj^ain, cost of 1 o/, of the mixture =:AV 7246. 8/7 - i8xi2) = AV.33 Sia. 
cost of TO/ of gold- AV 38. I5<7 -=62377, =536., 77. 

and cost of i c)z. of sil\ei = AV2. 977 =41/7 

623X495^0/ of gold fleme^old silver = 495’; *86?, 

'* 41/ 86, I o/. of silver =4462 . 776 

--- 23 4 

Examples CLV. 

1 , A wine merch.ant mixes 20 gals, of wine at A*j 6 per g.al., 
25*gals .at AV.7 per gal., and 36 g.ils. at AV.8 per gal. ; what will be 
the price of a gallon of the miviuK^ ^ 

2 . A grocer mixes 47 lt)s of tea at AV. i. iti. 2p. per lb., 25 lbs. 
.at AV.i. 277 . Hp. per tb, .and 20 tl)s. at AV i. (m \op per lb, what is 
the p* ice of a lt». of the mixture? If he h.ad also .added Bibs, of 
sloe-le.aves at 277 2p. per tt>., what then would be the price ? 

3 - In what ratio must lea worth 2s. 57/. per lb. be mixed with 
tea worth 3J. 47/. per lb. lb make a mixture worth 2s. ^d. per lb. ? 



MISCKT.J.ANKOVS l»ROPOSlT IONS. 


435 


4 . How must ri person ini\ teas \M)rlli /vV.i. Sa. 8/, 6a. 

and AV.i. 12a. per lb respec ti\el>, to make a mixture woitli AV i. 
8^^ per it) ? 

5 . In wbat projiorlions must sjinils worth 8.y y/, ys 9/'/, 6.9. 
6ff. and 89. 4^ pcM gallon respec tnely be inix'ed, so that the compound 
may be woitli 8 j per gallon ^ 

6 I buy some tea at A\’ i 2tr ])er 11 ) and some at AV.i, I2cz. 
pei lb , in wliat ratio must thc> be mi\cd so that b> selling the 
mixtuie at A*j 2 2a. 8/^ pei lb, I m.i) gam 30 per cent. ? 

7 . \ greiMi groc'er sells jiotatoes at Ri' i. 5^/ 4p.^ Rc i. ya 4p. 

and Rc i. 10a })ei mauiid , wh.u cjuantitRs ol each kind must he sell 
that the averagi* puce obtained shall be Rc 1. 8c^ per maiind 

8 A mcic hant bins wheal .it A*c 19. 8c7. jicr cpi.aitei, and 
anothei kind at A’s 3 pei bushel , m wh.it r.itio must he mix tlumi to 
g.iin 25 pel cent by selling the misliue ai Ra 28. i2/z per cju.irter ? 

9 A diuggi-.t makes fiom ingiedieiits v\oith Rs.2. Sa , /\*s.y, 
Rs.4 and A’.s 4 ha per lb iespc‘c lively, i] cwt of .a mixtuie worth 
A* j 3 8^«. per lb. ; how much ol each ingiedient does he use ^ 

10 A grocei buys tc'as .it R^ 1 4p , Rc 1 Ha and Rc 1. 14a. 
per tb respectively, how is he to mix them that by selling the 
mixture at A\i 2 oa 8/ pei It), he inav gain ip’J |)er cemt. ^ 

11 . I mix wines at I2.s , 13J, 14J. and 149. per g.allon 
lespectively ; il the mixture is woilb 135 6rf. a g.allon, how much 
4>f each kind of winc^ 1 j there in 63 gallons of it ? 

13 I low much te.i .it AV 3 |)er lb. must I mix wnth 12 lbs. at 
Rc I. 13^/ 4p. per lb. to make .1 mixtuie woith Rs.2. 2a. 8/ a lb. 1 

13 . It IS required to mix te.isatAVi. 7c?, AV.i. 4^/ and AV.i. 
2a. pel It) with slc)C‘-le.ives at 2*i' per lb, so th.it the mixtuie being 
sold at Re i. 6a. 8/. per ib, onc-foiuth of the receipts m.ay be clear 
piofit. 

14 I have 50 ibs. of copper worth loa. Hp. per lb. and with 
this I wish to melt ]H'wter worth ya. per lb. and brass worth 9^. 
4p. ])er lb. ; find how' inuc'li br.iss .ind pewter I iiiust use to make a 
mixture worth 8^. per lb. 

15 . How many ibs of tea .at 2S Hd per ib. must be mixed witlr 
495 id 2s. (.)d per ib. so that .1 jiiofit of 19 per cent, may be made 
by selling the mixture at 3s. pei Ih ^ 

16 . A silversmith gave AV485. 6a. 8/. for 16 Itis. 8 oz. cif silver, 
giving Rs. 2. ()a. Hp. ;iii oz. for one p.irt and Rs 2. 3a. for the rest ; 
how many oz. of e.ach kind did he buy } 

17 . How much gold at £4 5J. per oz., silver at 5J. an oz. and 
copper considered as of no value compfiratirely, may be melted 
together that the compound may be worth £2^ i$s. per 02. ? 
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la The price of gold is £3, 17J. lo^d per oz. ; a composition 
of gold and silver weighing 18 lbs. is worth £637. 7s., but if the 
proportions of gold and silver were interchanged it would be worth 
only £2$g. is. Find the propoition of gold and silver in the 
c^posjy^n, and the puce of silvoi per oz. 

A pel son bought apples and peais for A^.2. 3a. If the 
numbeis of apples and peais be intercli.inged, it would have cost 
him only Re.i. 9«. If apples cost <)a. and pears 3a. a dozen, hov^ 
many of eac h did he buy ' 

20. A mass of gold and silvei weighing 9 lbs. is worth j^3i8 
13J. 6d, ; if the pi ©portions of gold and silvei in it weie interchanged,, 
It would be woith £i2(). 101. Oil ; it is known that 1 oz. of gold 
and 2 oz. of silvei are woith £^. 8.? ; what is the puce ol gold 

and silver per ounce ? 


515. Pasture with Growing Grass. The following Solu- 
is^ Will illustiate the method of operation to he adopted in such cases 


onsumed by 20 oxen m 96 days, but b> 30 oxen in 60 days. How 
many oxen will cat it in>24 days ^ 

Originat grass +96 days’ giowth keeps 20 oxen for 96 days, 

/ 1 ox for 1920 days."^ 

Also, original grass +60 days’ growth keeps 30 oxen for 60 days, 

,* * I ox foi 1800 days 

Hence, by subti action, we get 


36 days’ growth keeps i ox foi 120 days, 

(36 X 16) da ys’ i ox for 1920 days ; 

barbriginal' grass + 96 days’ growth keeps 1 ox for 1920 days, 
original grass +96 days’ giowth =(36 x 16) or 576 days’ growth , 

original grass +24 days’ =(576-72) or 504 days’ 

Now, 36 days’ growth keeps i ox for 120 days, ' 

36 days’ 5 oxen for 24 days, 

504 days’ (5 X 14) ox6ft for a^days. 

Hence the reqd. no,<of oxen =*51^ 14 of 70 ^ns, 

Rx. 2. If 133 oxen consume the grass of a meadow in 13 days, 
^d 1 12 of the oxen could consume the grass of thet^ same meadow 
lUn i 6 days — the grass .growing uniformly ; in what time could 125 of 
the oxen do it ? 

Original grass + 13 days’ growth maintains 133 oxen for 13 days, 
1729 oxen for i day. 
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Also orig'inal grass + i6 days* growth maintains 112 oxen for 16 days, 

/ 1792 oxen for i day. 

Hence, by subtraction, we have 

3 days’ growth mamtain*^ 63 oxen tfor i day, 


/. I day’s 21 oxen for i dfiy, 

/. 13 days’,... 21 X 13 or 273 o'wen for i day. 


Hence, original j>rass of the field is eaten by (1729-273) or 
1456 oxen in i day, • 

tTow", in I day 21 oxen consiime^day’s ^ro^vth of grass and 
there remain (125 — 21) or 104 oxen Tto consume the original grass 
of the field. 

104 oxen . 1456 oxen i day : no of days required ; 
no. of days reqd.^ 1456—104= 14 Ans. 

J£.v j. If 250x011 consume 10 acres of pasiuic, grass growing 
uniformly, in 30 days, and 30 oxen consume 8 acies of it in i8 days ; 
how many acres will be* consumed by 80 oxen in 60 days ? 

Let^^ denote the daily growth of grass per acre. 

Since 25 oxen m 30 da>s consume 10 ac of pasture + what grows 
in it in 30 days, and 30 oxen in 18 d.i>s consume 8 ac. of pasture + 
what grows in it in 18 days. 


. , 10 ac ^ 30 X io/> 

.. I ox in 1 clay consumes -- — in ist case ; 

^ 25x30 ’ ’ 


and 


5x30 

, 8 ac.4-18 xSii' , 

ox in I day consumes o ' , in 2nd case. 

' 30 X I o 


„ 10 ac. + 30 X iq^ 8 ac + 1 8 X St: _ 2 ac. +601;' 4 ac. + 72^ 

’ 25x30 30x18 ’ 5 9 

/, 18 ac. + 54q^=2o ac. + 36qir» ac., and j;^=il5ac. = ^aac. 

N ow, 10 ac. 4 - 30 X 10^^ = 10 ac. + 30 X ^ ac. = ^ ” ac, 

/. 25 X 30 ' 80 X 60 : , ac, : no. of .ac . reqd. + what grows m it in 60 da, 

- .. , , • ^ 1 80 X 60 X 40 , , ^ 

. . no. of acres reqd, + what grows in it in 60 days = , ^ " r 

2 5 X X 3 

But no. of acres reqd. +what grows in it in 60 days 

= no. of acres reqd. +60 x no. of acres reqd. x , 
= no. of acres reqd. 4 - J X no. of acres reqd., 

=*= 5 X no. of acres reqd. 

/, 5 X no, of acres reqd. = " 4 ”, /. no. of acres reqd. = '■* ! Ans, 


Examples CLVL 


1 , If 29 oxen would eat up a field of grass in 7 weeks, or 25 oxen 
would eat up the same field in 9 weeks, —the g#ass growing uniformly ; 
how many oxen would eat it up in 6 weeks ? 



438 


ARITHMETIC. 


\ 

2 Suppose that in a ceitain meadow the gras-» is of uniform 

quality and growlli, and that 20 oven would exhaust tie grass in 
124 days, or 21 oxen would do so in 12 days . in what time would 
26 oxen do it ? , 

4 

3 A meadow of uie*., grass giowung unifoimly, is lon- 
sumed by 80 oxen in 60 days, but by 60 oxen in 90 days. I low many 
oxen will eat half of il in 3t> days ? 

4 . In a pastille gioiind wherein glass giow^s uniformly and 
which (ontains sc\(*ral da) giowtli of gi.i^s, 29 oxen eat all the 
grass in 7 days. If 25 ox(‘n be kepi on the sanu pastine ground, 
the grass (V'oiild Kist foi todays llow many ox( n -.lioiiid be allowed 
to graze so that all the gias-. ina> In eaten up in 6 da)s 

5 A field of uniformly growing pastiue is tonsuined by 120 oxen 
in 20 days or by 150 oxen in 15 d«i>s Jlow in. in} oxen will consume 
it in 12 days, if at the end of 8 d.iys 30 of them .no n moved ? 

6 If 23 oxen consume 8 acies of ])astLue in 26 days, and 

25 oxen rejnsume 7 .icres of the s ime in 20 d.ivs, the glass glowing 
uniforinl) ; how ni.in> acres of ii would 33 oxtm lonsuine in 5., days? 

7 . Suppose that 170x011 m 30 d.iys, 01 190x011 in 24 d. ays, 

could consume a field of unifoimh giowing p.isiuu , find what 
numlier of oxen, dinniushed by the lemoval of 4 at the end of 
6 da)s would cat u]) the same field m 8 days 

8 Sup])Osc that in a mcMclow of 20 acics glass grows at a 
uniform rate, and that 133 oxen could eonsume the whole glass m 

13 days, or that 28 of the* oxen could esil up 5 .ic les of it m ib days ; 

how' many of the oxen could cMt up 4 .icies of iL in 14 d.iys ^ 

• 9 .Suppose that a tank leceives a it'gular ,inel t ontinn.il suppl> 

of water, .and that, when it contains a coit.am cju.intit), 12 c*qiial taps 
being' sc't open would enqily it in 7[ minutes, 01 7 of the same laps 
would empty it in 16 mmuies , how many of the taps weiukl cmiit} 
il m 50 minutes ? 

10 . Ilia cvitain meadow there is a ciop of ()i mds , 33 sr pf 
grass which giowrs unifoimly. If 11 oxen would consume all the 
grass IP 48 days, but 6 oxen would require 98 clays, what weight of 
grass would each ox eat in a day ^ 

11 . A cistern constantly flowing is cunptied by a number of 
w'aste ])ipes If 10 of these be opened the cistern is emptied 111 
1 5 minutes, but if 25 be opened it is emptied m 5 minutes. In how 
many minutes will it be emptied it 1 5 are opened ^ 

12 . In a. field iti which grass grows uniformly, suppose that 
31 oxen can c'onsume 8J acres m of the time in which 15 oxen 
w’ould consume 5} acres, and that 32 oxen would require 3 days 
longei to consume 7J acres than 20 oxen would lequne for 64 
acres : — In what iimcf would the 31 oxen eat up the 8J acres ? 
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Examples worked out. 

lii. /. A fruiterer hiij s .i r(‘rt,iiii numbei of mangoes at 20 for 
^a, and an e(|ual niimbei at 30 for He mixes and sells them 
at 25 for 3^ What is his gam or loss jjcr etiit ^ 

Cost price of one of eacli ot tlu two kinds is and respectively, 
average cost of a mango- '(^ + ^ , 

and selling price of a mango — z ,<i , 

/. loss on I mango, 7 .*,011 = ^ 

Henc'e ^ . too pc^n entage i»‘(|nirecl ; 

perc'entagc required — <Soo - 200-- 4 Ans. 

t Ex. 2. One th. oi tea and ^ Ihs of sugai (ostA'J3 > if sugai 
ivere to use 50]>erctnt and tea 10 ])ci < ent , they would cost A*j. 3 
, hnd the prices ])ei lli. of tea and sugar. 

I If both tea and sugai weie to use 50 per c ent , 

^ the cost of 1 lb of te<i and 3 lbs of sugai would be= t,)!) ol 

A’r 3 — A*.? 4. 8a. 

But tea uses only lo pci cent. , 

/, 40 p ( . of the < ost of a lb. of tCM^rA’^.u. 8er. - AV 3. Sa. = Ee.i 
the cost of A lb of tea — AV 1 — - /\*s 2 8a. Afis. 

Hence the cost of 3 lbs of sugai =A ’9 3--A’j 2. 8a =8a. 

/, the cost of a 11 ) of sug<ir= ^ 2a. 8/^. A//s. 

Ex. j Foul parci'ls of gold, weighing respectively lo, 4, 2 anc 
4 0/ and of 13, 12, II and !c^c<iiats fineness, being mixccl, wliat is 
the fineness of the coiiijjound " 

Here, lox t3 + 4 x 12 + 2 x 11 +4X 10= [30+484-22 + 40=240. 
The weight of the compound in 0/ =10 + 4 + 2 + 4 = 20. 

/, the fineness of the ('ompound --(240 — 20) or 12 carats. Ans. 

Ex. 4. A man engages a seiwant on the understanding that h'j 
would get A*j6o, and a bioad cloth after .1 year's seivice. The 
servant wishing to go away after 8 months’ seivice, gets the broac 
cloth and Rs 36. Find the value of the broad cloth. 

Since 8 months is ^ of a year, therefore the servant ought lo ge 
of the value of the bioad cloth and of Rs.i^ or A’j.40. 

But he IS given 3 of the value of the broad cloth more, and fo 
that .^j.(4o - 36) or Rs 4 ai c cleduc ted from cash iiayment. 

Hence J'of the value of the broad cloth = y?j.4. ' 

the value of the broad cloth— AV.4 x 3 =.^j.i2. Ans, 

Ex. 5. The sum of the ages of A., 'apd C is 150 years. Te 
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years ago, their ages were m the proportion of 7:8*9; find their 
ages. 

Ten years ago, each was 10 years younger, and therefore the 
sum of their ages was 30 J ears less, (/. r.) was (150- 30) or 120 years. 
Also 7 + 8+0=24 


the age 01 A was of i2oyrs. = 35 yrs. ; the age of Z? was 
./t of 120 yrs. = 40 yrs. and the age of C of 120 yrs. =45 yrs. 

/, the present age of .< 4 -=(35 + 10) years = 45 years, "I 

* B — {40+10} years — 50 years, !• A/is. 

. V C“-=: (45 + 10) years -=5 5 years, j 

JSx. 6. Two passengers have together 9 inds. of luggage and 
"^are charged for the excess above the weight allowed Bs.2. I5^r. 4/>., 
and Bs.4. 5«. resjioctivcly ; but if the luggage had all belonged to 
one of them he would have been charged /vV.7. 14a Find the 
quantity of luggage allowed fiee, as also the c harge per maund 

A man is allowed to carry a certain w^eight of his luggage free of 
charge, so two men are allowed twice that weight. 

Also 2. 15^!. 4j^.+Bs.4. 5/1. 8/. = /\V.7. 5^. 

/, charge on 9 nids. = A'j 7. 14^.+ charge on free allowance, 

and =Aj. 7. 5^.+ twice ; 


charge on free allowance =/?5‘ 7. \4tt -Rs.y. 5^7,= 9a. 
charge on 9 mds. = Aj7. i4a, + ga =Bs. 8. 7^7. 
proper charge per maund = Aj. 8. 717.-9 = igc7. Ans. 
Again, charge on i md = 1 5^., and that on free allowance 9a. 
/• 15^^ • 9^* •• I rnd. • the free allowance ; 

(»**/, the free allowance = md. = 24sr. A/ts. 


Ex. 7. A certain number is divided into two parts, such that 5 
times one part added to 18 times the other may give 7 times the 
whole. Find the ratio of the parts. 

Since 5 times the ist part + 18 times the 2nd part = 7 limes the whole ; 
and 5 times the ist part+ 5 times the 2nd parl=54imes the whole, 
/. by subtraction, 13 times the 2nd part = twice the whole. 
Hence the 2nd part=-fV of the whole ; /. the ist part=H of the whole. 


4 /, 


1st part : 2nd part :: ' ts or 11:2. Ans. 


Rx. 8, A person bought ?o railway tickets for Rs.yi. Each 
npt-class ticket costs Rs 6, and each second-class ticket costs Rsjl. 

^hat will another lot of 20 tickets, in which the present numbers 
bf first and second-class tickets, are interchanged, cost ? * 

Had all the 20 tickeVs been second-class, he should have^ to pay 
m.2}^ X2o»A.r.5o. Thns he shall have to pay (71 - 50) or -/? j. 21 
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more than he pays at present. But he has to pay /is,(6-2i) or 
more for a first-class than for a second-class ticket ; therefore the no, 
•of first-class tickets = /?j. 2 i — A’j.35 = 6 , and the no. of second-class 
tickets = 20 - 6 = 1 4. 

Now, on the interchanfje of tickets, th 4 cost= /?j.6 x 14 + /?J.24 
X 6 = /^j.(84 +15) = A*j.99. A/ts. 

Ex, Q. A person bouj^ht 30 animals, ('onsisting^ of oxen and 
cows for iVj*.86o. If he had bought as many oxen, as he had bouffht 
cows, and as many cows as he had bought oxen, the whole lot would 
have cost him If the cost of an ox and two cows together 

ibe i?j.65, find the cost of an ox and of a ( ow. 

Since the original lot of 30 animals cost Rs 860, 

and the second le t of 30 animals cost Rs 790 ; 

/, 30 oxen 4 30 cows cost A^f.1650, (Art. 514.) 

/, I ox and i cow cost AV.55, 

But I ox and 2 cows cost ^.r.65. 

by subtraction, i cow costs Rs.io, \ j. 

Hence the cost of 1 ox=/iV.(55 - io)=Aj45. J ’ 

Ex, JO, In a vessel water and milk are mixed in the proportion 
of 2 : 7. In another they are mix(‘d in the pioportion of 2 : 9. In 
what proportion should (quantities be taken from the vessels to form 
a mixture in which milk .and water will be m the proportion of 4 : I ? 

Since 2 4-7 = 9 ; 9 ^^'* ^“st vessel, wc have 2 sr. water 

and 7 sr. milk. If, therefore, 1 sr. be taken out of the first vessel, it 
will contain ^ sr. of milk. Similarly, 1 si. from the second vessel 
contains sr, of milk ; and 1 sr. of the final mixture contains 
^ sr. of mjlk. 

4 i \ 35 sr. of 1st. I Hence the reqd. proportion is 
' ® rT"^ 47 sr. of 2nd. | « or 45 . 55 or 9 . ii. 

Miscellaneous Examples VII. 

1. A bill fcr 37 lbs. of sugy and 24 lbs of tea amounted to 

Rs,2i, ya, 2p , ; the tea cost \a, 2p. more per lb. than the sugar. 
Find the price of the sugar per lb. • ^ 

2 . A merchant’s average rate of profit for five years was 

5 per cent, on his capital, and for the first four average 

profit was 4 per cent. What was his rate of profit in the fifth year . 

3. If mangoes be bought at the rate of seven for an anna ; 
how must they be sold to gam 33 per cent .? 

4. * Fifty coolies are employed for a day and receive at the end 
of the day for the whole work they have done Rs.iu 2a., the men 



442 


ARIT^IMETIC. 


bein^»- paid at the rate of 4a , and the women at the rate of 
per d,'iy. How many of them were women ? 

5. JJ and C are in partnership, and ^ of yl’s share is etjual 
to i of y>”s share or *J of C’s and is AV 350 loss than /?’s What is 
each man's share ? * 


6. 7 lie price of rice beinif i.iised 50 })er cent., how much 
percent must a hoiisc-holdei leduce he. t onsumjition of that article 
so as not it) incrciasc his expenditure ^ 

7. Onc-third of a population can lead ; of the remainder 
45 per cent, can lead and wiite , of what still reiiuiins 9 per cemt can 
read, write and count , lh(‘ le^^t is 3 i.k>5cx> who c.in neithei read, write 
nor count* Find the total popul.ition 

8 A merchant buys some cloth at such <i pric<* that by sellinj* it at 

; ir.4.6ri. per yard he w'dl^'ini 5 ])ei cent on his outlay. Wh.iL pci ccnla^c 
ill be j^ain or lose if the cloth be sold at A*s 3 l4c^ per yd. ? 

9. In a ( oinpany of icxj people, of whom some are ric h and 
*lSome poor, the rich subscribe «ind j»ive id 3/^ to each pool man; 
this costs the rich men /cc 1/ each , how 111. my ii(h and how m;my 
poor men are theie ^ 

10 In scnchnj* icxx^ chc-roois to England 1 paid freight irds 
fof their prime cost, landing char|*cs ‘,rcl of their cost, including 
^ freight; and dut> 2? times then* cost me hiding freight andlanchng 
charges. Altogether the c hca'oots, duty paid, in London cost me ^7. 
What did 1 give fen them at Calcutta ? 


11 Divide 1800 into two paits such that 8 times the first 
added to 12 tunes the sec'ond may become 17600. 

12 riie average w eight c)f students in a class of 30 bcjys is loolhs 
If, however, the weight ot the teacher be included, the average weight 
will inc'rea^c by i Ih hind the w'eight c)f tlic teachei. 


13 ^’s sedary is 40 per cent, more than />’s. Ilcw much 

^pjpr cent. IS yy’s less than A's ? 

14 . In an examination, a c'andidate must get 40 per cent, 
marks to pass. A candidate who gets 210 marks lads by 40 marks. 
Kind the iiiaximum nunibei of iiiaiks ^ 

16 . An oz of gold is w^orA £4 and an oz. of silver is worth 
8j., and a mass of gold and silver weighing 80 oz. is worth ;^io4. 
What IS the worth of another mass, m which the number represent- 
ing gold and silver in oz. 111 the first mass are interchanged? 


16 . If 10 oz. of gold 13 carats fine, 14 oz. of gold 12 carats 
fine, 1 2 07. (jf gold 1 1 carats fine, and 24 oz. of gold 10 carats fine 
bojnnixcHl together, find'the fineness of the compound. 

17 . A pel son bought 400 chairs, some at .Aj.4 each and others 
each. The total price that he paid w^as Rs, 1350. How many 

of each .sort did he ]3uy i* 

t 
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18 . 2 ll)s. of tea and 5 Ihs of siij^dr cf)St ys. (^d. ; l)ut, if sugar 
weie to rise 33 V ])er cent., and lea 20 per c ent , they would cost 
qs. 4d ; find the cost of the tea and the sug.ir per 11). 

19 12 Ihs of tea and 25 Ihs. of coffti together cost A’j'. 43 5tf. 

4/^ l>ul, if the tea were to iis<* 2 \ pei <ent. and the coffee to fall 
4l pel ('ent., the same tiuantitu's v oukl tost AV 42 15^ 4;^. ; find 

tht pi ice (jf the tea and th(‘ ( olfee pei fb 

20. 'I'here are two (omjunind metals, tht‘ one < onsistmg of a 
mixture of copjicr and gold, and the olhei ol <i mixture of topper 
and silvei. 'Ihe value of an ounc(' of gold, silvei and topper are 
;^5, 5^ anti 5// lespet li\ ely. iMud how miKhtoiipei must be mixed 
with the fust mixtuie in oidti that llie v.ihie of a giver tiinintity 
of die fust mixtuie mav bt 15 tiiu(‘s the value of an equal weight 
of the setontl mixture containing 80 ]iei tent, of purt silver 

21 . (lOld ccjsts /,3 17.V 10',^/ pel 0/ and -silver 5^ M per (»/ ; in 
what piopoition must these metals be inixetl that a !)> of the mixture 
ma) be worth ;^32 51- ? 

22 . The external length, l)iea(lth and height of a wooden box 
art 18, 10 and 6 in respettiveh, .ind the thuUntssof the wood is 
half an inch , when tht box is einjity it weighs 15 lbs and when 
fillt tl with sand 100 lbs. Com])aie the vvtights of equal bulks of 
sand and wood. 

23 . A well is fed b> a spiing wliith flows t ontinuously and 
iinifoi mly in It When Iheie aie icyjootub. Jt of water in ihe well, 
7 men can enipl> it in 20 da>s , and when thtit aie 15000 cub. ft of 
watei in the well, 5 men < an (inptv it in 50 days How many tul>. ft. 
of water flow into tin. well in one day ’ 

24 . 'i heie are two htids wh(->( lengths aie 150 yds and 244 >ds 
and the breadth of the st lond h.ilf as gicat again .is th.it of the fust ; 
these .ire resjjei'tively tlug bv mtm .iiul bo)s who eadi takes a strip 
of one given breadth If the men be j)aitl ^49. qj yd^ wh.it will 
be tlue to ihe boys, the woikmaiishij) ol e.ith of these being 

as go(»d as a man’o } 

25 . A inei chant bujs 5000 nids. of iice, onc-fifth of which he 

sells at a profit of 5 ]ier cent, one-foiiith ai .1 piolit of 10 per cent 
and the remainder at a piofit of 16 jier cent. If he had sold the 
whole at a profit of 15 per cent, he would h.we made A*j.438. 12a. 
more ; what w'as the ( ost of the i u c })er maund ^ , 

26 . A person buys 5 shares in a (omp.'iny, and sells three ol 
them at a gam of 10 per ( ent. and the remaining two at a gam ol 
i6r; per cent, 'fhe g.'im (;n the latter sale is J<)S, y\d. more than 
on the former. Find the jnuc of a single share. 

27 . Divide^ 320 nuts among three boys H and 6, in such a 
way that as often as A receives 8, B shall recenc 5, and for every 
6 B receives, C shall rcieive 10. 
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% A shareholder in a commercial company receives one year 
“a dividend of 5 per cent, on his shares. The next year he receives 
a dividend of 7 J per cent, and finds that he is ^*5.412. 8/1. richer. 
P'ind the amount of his shares. 

29 . A person Ifought 600 animals — horses and oxen — for 
/?j.4C)000 ; each hoise ( Oat A'j.80 and each ox jRs.6o. Find the 
number of horses. 

30 . Divide Ns.^o between A and 2 ?, so that J of A^s share may 
exceed J of share by AY 5. 

^ 31 . A sum of money is divided between A and B so that A 

gets 10 per cent, more than /?. If share exceed by AV4, find 
the sum distributed and the share of each. 

32 . Divide A'j 240 among 8 men, 12 women and 16 boys, so 
that each man will receive Bs 2 more than each woman, and each 
w^man Bs.2 more than each boy. 

^ 33 . A certain number is divided into two parts, such that 5 

times the first part added to 11 times the second makes 7 times the 
whole. Find the ratio of the parts. 

34 . A gentleman engaged a servant on the understanding 
that he was to receive a coat and A’jOo after serving for 6 months. 
He served only for 4 months and received the coat and Bs.SQ* Find 
thjf price of the ct)at. 

y 35 A boy buys a number of apples at 4 for 3^. and a third of 
the number at 5 for He sells the whole lot at 6 for $d. How 
much does he gain per cenjl. ? If his total gain is ys. id., how many 
4id he buy ? 

36 . A niaiket woman buys a certain number of mangoes at 20 
a rupee, and an equal number at 25 a rupee. She mixes them together 
and sells them at 21 a rupee. What docs she gain or lose per cent. ? 

37. A contributes a certain capital for 4 months, and /> con 
tributes A*j. 400 for 5 months. If their profits be in the proporlnm of 
^ : 4, what was the capital contiibuted hy A? 

38 . The times for which A and />’ had contributed their 
capitals are in the proportion of i : 2, and the profits received by 
them art in the proportion of 3 : 4. Compare their capitals. 

^ 39 . The sum of the ages of three men is 108 years. Twelve years 

before, their ages were in the proportion of 5 : 4 : 3 ; find their ages. 

40 . A lump composed of gold and silver measures 6 cub. in. 
and weighs 100 oz. : if a cubic inch of gold iveighs 20 oz. and an 
equal bulk of silver 12 02., find the weight of gold in the mixture. 

41 . In a certain school, 85 per cent, of the boys passed in 
English, 80 per cent, passed in Arithmetic, 5 per cent, failed in 
both subjects and 210 passed in both subjects, find the number 
of boys in the school. * 
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42 . Ay B and C rent a field for AV.2878. A puts in 12 horses, 
for 5 months ‘and 45 slieep for 3 months ; B puts in 15 oxen for 
6 months and 54 secep for 2 months ; C puts ni 6 horses and 48 oxen 
for 3 months. Now, 4 horses and 3 sheep together eat as much as. 

5 oxen and i horse, and 2 oxen eat as much gis 7 sheep ; how much 
of the rent should Ay B and C pay respectively ? 

43 A mass of copper and brass weighs 1 1 seers, and is worth 
Rs, 7. 26/. If the proportion of copper and brass be interchanged,, 
the mass would bo worth Rs.^. If i seer of copper and 2 seers 
of bniss cost Rc.i. 1461, find the cost of topper and brass per seer 
and the proportion of the mixture. 

44 Divide the number 5401010 two parts such that 25 times the 
greater may exceed 11 times tlie less by 15 times the whole number. 

45 . A person l)uys a certain number of animals for A*j.8ooo, 

( onsisting of horses at AbM5o each and oxen at AV 80 each. If he 
interchanges the numbers of horses and oxen, he requires A.\f.io50* 
less. Kind the number of horses and also that of oxen. 

46 . 8 oz. of gold 10 carats fine, and 2 o/. of gold ii carats fine, 
are mixed with 6 0/ of gold of unknown fineness. If the fineness, 
of the compound be 12 carats, find the fineness of the 6 oz. gold. 

47 . A person bought 60 apples, some at 3/or2/j. and others 
at 4 for 3/>j., and gave loa. 3/^^. in all. How many were bought at 
the first rate ? 

48 Divide 50 into two parts such that '4 times the first part 
added to 8 times the second may exceed 5 times the whole by 10. 

49 . A person bought 36 fruits, consisting of mangoes and 
plantains, for io«. 2ps. Had he bought as many plantains as he had ^ 
bought mangoes, and as many mangoes as he liad bought plantains, 
they would have cost him 12a If the cost of one plaintain and two 
mangoes be 4fis., how many of each sort did he buy ? 

58 . The ages of A, B and Care in the proportion of 3:7 : 11 
but 7 years hence the sum of their ages will be 105 years. Kind 
their present ages. 

51 . Two passengers are charged for excess of luggage Rs.2. 
1061. and A’j.5. 86 /. respectively ; had the luggage all belonged to one- 
of them he would have been charged for excess Aj.8 . I267. ; howmuch.^ 
would they have been charged if none had been allowed free ? 

52 . Two passengers have together 8 mds. 25 sr. of luggage- 
and are charged for the excess AV.3. 4^1. and Rs.4. 6a. respectively.- 
If all the luggage had belonged to one of them he would have been 
charged Rs.S. 2a. Find the amount of luggage owned by each. 

53. A footman who contracted for Aj.8o a year and a livery- 

suit, was turned away at the end of 7 months aqd received only Rs.21^ 
106X. 8 /. and his livery. What was its value ? , 
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54 In a nil, ilicic nc 26) in lU cumin ils ind 120 fern ilr 

cumin ils Fht foimti in the. (inii'scof i )lii imiciscd 5 pi 1 1 cnl , 
whik the Iitlci dee 1C ISC cl iu|ki <cnt I ind the incici c 01 dene isc 
pel cent in the whole nuinhei of cumin ils 

55 If 40 o\on (An iimc the ^1 iss < f i me idow L,io\\in^ uni 
fo nil> 111 i^cli)s incl it 23C>\<n consuiiu the ^,i iss of the s mie 
mcidow in 2 joins hnd in how ni in\ (h\s 50 oxen will con nine it 

^ 66 \ iniiket worn in boii^h ^cooiin^cs it 3101 mil 

some inoic it 2 ijnce ihc mixed them to^i the 1 m I sold them U 

4 foi ^ps ind t, lint cl 2^ pci cent Ilow min\ of the sdoid soil 

did she i)u\ , 

57 A inn of nioiK ) 1 dislnlnitt I imon^ h ( incl in 

the pMjpoition of 123 ind [ *>0 th it / f,tts As 20 moi thin ( 

1 ind the whole sum clisti ibuted in I the sh i t ol c leh 

58 \ sum of inoiu N is diNidec* lUion^ I /> mel ( so I h it -<4 
h IS 20 pel ( ( nt inou tinn /> ind /> his ^5 pei ( ( nt mon thin C 
It Is shme be \s ind the whole s im distiibuted mel tlu s'liii 
of e uh 

^ 59 Fnno ( isks 1 lud /i lie tillc 1 with Idle lent niixtuus of 

wine mel w itei in the ( isk 1 Ih mixt i i is in the piopoiii >1 of 

2 3 md m the /> it is m tlu pi ijintion ol 1 3 Whit 

ej^umtities must bi t ikt n fiom the two c isl s to hive i new mixUne 

^ consisting ol h ^ illons of wine md 21 ^ illons of w itci ^ 

/ 60 One xesbcl contuns i inixtinc eif milk indwitcimthc 

Proportion of 3 5 in mothei the\ lie mixe I in the piojnntion of 

6 I In wh it piop ) tio 1 sliould qu inlilii s b t iken tiom tno Mno 
se'^scls so els t > foini i mixtuie in wnieh milk md w itci will be 111 the 
piopouion of 7 3 •’ 


CHAPTER XIII , 

Interest, Present Worth and Discount 

516 Interest is the p 1 \ me nt m uk for th< u\c oi mont\ lent 
toi ir) length of time at i fixed 1 itc 

the nioiic) lent is c tiled the Principal i he sum lent 01 
pniicipil toj,ethei with ii> inteiest is teimed the Amount Fh( 
Pate is the inone) paid foi the use of a ceitiinsum loi lecitiin 
time I he mtciest of /\'r 100 01 100 foi iNeu is e died the rate 

percent per annum pit annum me ms for a yLiit) Unless 
o hciwisc state I, bv' latc pci rent is dw i)s to be unde 1 stood the 
Idle of interest per annum 

I bus, it a m in ^boiiows a sum of mo icy on the condition that 
foi the use of e\c^) Ps 100 m the loan foi one >eai he shall paN 
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an interest of 8, he is said to boirow a1 the 7ui1c of S pC7^ (cnf. per 
annum Ag^itn, if the siiiii of money hornmed be Ab.c^oo, and the 
interebt upon it in a rcrt.un time is AN 70, R^syoo is » ailed the Pun- 
itpal^ Ks}jo the Infensi .wmX AV (900 + 70) or A\9 970, the Amount. 

517 Interest is of two kinds. Simple aid Compound 

It IS called Simple Interest^ when the nionc'y advanced only pays 
interest for the whole time it is lent , ,md Compoiitui Intere^t^ when, 
at the end of any oav/ peiiod, as a veai for instance the interest 
which has accrued is added to tli(‘ jninr ipal, and the whole then bears 
inteiest at the sann rate for .mother ei/unl jieiiotl, and sci on. 

I SIMPLE INTEREST. 

518 To find the Simple Interest on a i^ii'en sum of money for 
-I i^ivcn time., 'ivhen the raie of interest per Re, or f for one month 
IS ^n*en, 

Rulk Miiltiidv to^etben* the prim i])al, the ;4i\en tunc, and the 
rate of inlc'rest , the prodiu t vviH oi\e the r(‘c|iiiH‘d interest in tlici same 
dcMiomination as the t»i\en i.ite of interest Or apply Rule of Three. 

tCv Find the Simple Inten'st on AV 76 for (;ino at [a pci Re a nio. 

The rec|d, int — 76X9X \a Sinc'e the* inlerc'si on Re i foi i mo. is 

=■342^/. I the inteiest on A’.v 76 for i mo is 

— AN 21 (hi I 7t) X i/r , and the interest on Ab 76 
or, I 7b : 'la rccjd int for i) ino is 76x9x2^/ or 342// = 

*/ b/. = int on Re i foi 91110 | Rs 21 (m 

Examples CLVII. 

1 Find the Simjde Intc'rest on : — 

(1) /vh.tjS foi 6 months at (p per rupee per month. 

(2) . 86 ... 8 2p^. 

(3) . 465 ... 9 ... . \a 

(4") .. 370 ... t8 3;^ 

(5) ... 860 . . 25 years ... ]a 

(6; .550... 2 years 4 mo 6p 

(7) £735 •• 14 inonthb .. }fl per pound ])cr month. 

(8) . . (;75 .. 4j years . ]d per pound 

2 If a man K^ts 3d. for the loan of 2 9. 6d for i year, what id 
the rate pcT cent, per annum ^ 

3 . What IS the rate* c^f intc'rest per rent, per annum, if I pay 
Aj.? 5. 5rt. for the use of R? 3cx)o for t month ? 

4 A man p^ets 4a. for the loan of A*j.2. 8a. for 2 months : 
find the rate of interest per cent, per an hum. * ^ 
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5 . If la. per week be paid for the loan of AV.6. Sa,y what is 
the rate per cent, per annum ? 


519 . To find the ^Interest on a given sum of money at a given 
rate per cent for a given time. 

Rule. Multiply the principal by the rate per cent., the product by 
the time in years, and divide the result by loo. Or apply Rule of Three. 


Ex. Find the Simple Interest on A’ 2 500 for 4 years at 5 per cent. 


The reqd. int. 

2500x5x4 

100 

= A*j 500, 

or TOO : 2500 
Rs.'io . : reqd. int. 


Since the ini. on Rs.ioo for i yr. is Rs.^. 
Re.\ Rc-xl^ ; 

Rs.iiqo ^ 


TOO 


« - r . ^ 2500X5X4 

..A.f.2500 for 4yrs. is - — — 

or Aj.500. 


520 . In practice, however, we adopt the following forms : — 

Ex. Find the Simple Interest on ffiAP. i2i. bd. at 2J per cent 
for 82 years, and also the Amount. 


(.) £. s.d. , 

240 12 6 rrincipal 
2J rate p. c. 

481” 5 o 
120 6 3 
601 1 1 3 

82 no. of years. 

4812 TO o 
45'_3_Si 
;f52'63 13 Si 
20 


( 11 ) 2ix8'2-*-ioo«7-r(8x4) 
s. d. 

240 1 2 6 

7 

8 1684 7 6 
4 210 10 iij 
£11. I2f. \q. 

/. interest = 52. 12^. 8?^. \g. 

and principal = 40. i is. bd. 


s. 1273 

17 /. the amount = ;^293. 5J. ^\d. ly. Ans. 

d' 8-8 1 

- -4 

• 3 25 

521 . When the interest for months and days is required, it is 
found by Practice and the Rule of Three respectively, reckoning 
12 months and 365 days to a year, and 30 days to a month ; but if 
calmdar months be specified, and the interest has to be calculated 
from one given day to another, it is customary to include one only of 
the days named in counting the period of time. 

Ex. 1. Find to^Hie nearest penny the Simple Interest on £$ 12 - 
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i6t. Sd. at per cent, for 3 yeais 7 months 21 days j and also 
the amount. 




£■ s. 

(t 

;^5i2. j 6 s , 8//. 



512 16 

8 

5 




Ai 

8)2364 3 4 



2051 6 

8 

£330 so 5 



320 10 

5 

6 mo. 

i 

2371 17 

1 

■a 



1 

^7115 11 

J 

3 

Interest = ;£86. 7s. (id. nearly. 

1 mo 

11185 18 

0 * 

15 days. 

0 da>s 

L 

t 

197 15 

98 lO 

1/2 

and pi Hit ipal = ;£5 1 2 . 1 6/. %d- 



39 10 

7 i^ 

/. Amount -=;£599. 4s. 2d. Am. 


^86-37 10 




20 




S. 

7 50 

j 2 




(1 

6 00 



Jti 2. 

Kind the amount ot 

/\*f 13765. 10a at 4/ per cent, from 

.April 6th to August 30th 


Av. 

a. 

/. 


Rs. a.* p. 

13765 

10 

0 


13765 10 0 X ( 



4; 


_3 

550(:>2 

8 

0 


4)41296 14 0 

10324 

_ 3 

6 


A’>. 10324 3 6 

Al653*86 

16 

1 1 

6 

/. Inleiost foi i ycdr=/^i.653. 13 «- ^O'S/* 


ii 13*87 Now, the numbei of days from April 6th to 

12 August 30 th = 24 + 3 H -30 + 3 i + 3 o^i 46 . 

p. lo 5<) 

3^5 tlays . 146 days . A^.653. 13a. 10*15/. • int. reqd. 
or 5 : 2 A0.653. I3«. 10*5/. : int. roqd. 

in . icqd ot /vj.653. I3«. io*5/. = /?j.26i. 8tf. 9/. 

/* Amount reqd. = 1 3705. iOf7.+AV.26i. Sa, 9/. — A V. 14027. 2a. 9/. 

Examples CLVIII. 

1 . Kind the Simple Interest for one year on : — 

( 1 ) Aj. 6400 at 4i per cent. (4) AV. 7150, i yi. 4^ at 2^ per cent. 

(2) ... 984. 12a. at 5 per cent. (5) ... 578. 8a. at 5 per cent. 

(3) ... 1762. 4a. at 5 percent. (6) ;£2055 ^t^si per cent. 


29 



450 


ARITHMETIC. 


(7) ;^3i97. 5^- at 5 per cent. (9) £2814 7s 6ff. at 5 percent. 

(8) ...572 at 4| per cent. (to) ...55. i6j. 8^. at 3^ percent. 

2 . Find the Simple Intel est on — 

(i) A’j.525 for 5 yrs. at p. c (7) £(^S^ ^or 8 yrs. at 4-} p. c 


(2) 

9513. 12a for 2j 

yrs. fit 6 1 \ 

(8) . 

..450. JOS. 

for 7 yis at 3f% 

( 3 ) 

..3406 4rt. for4}y 

rs at 4 p. c 

( 9 ) • 

.237 lOS 

foi 1 5 mo at 4Z 

( 4 ) 

..12500 for 18 mo 

at 4; p c. 

(lo) . 

..476 rSf 

6d for 4; yrs at 3-^% 

(S) 

,.4336 iOrt.8/.for 2 

iqdys c\t 4 \y, 

(!') 

.3450 I 2 V 

7^/. for 8iyrs. at4^% 

(6) 

..5438. 12^ for 2} 

yis. .It 3t/ 

(12) . 

..1923 isf 

for 2yis 8mo at sYZ 


3 . Find to the neam/ ptr or pr/u/y tlie Simple Interest on — 

(i) AV.5438. 12^5 for #43 days at 3^ percent 
^2) ...568 5^ for 3 yrs 143 days at 5.; pci rent 

(3) ,-^317 loj. 2’lrf. for 3 yis 73 days at 3J jior cent 

(4) ...550. 14s. 8d. for 2 yrs. 9 nio 25 days at 4I per cent 

(5) /i?J.526o5. la, 4p. for 6 )rs 5 mo 21 days tU 2J per cent. 

(6) ;^46o. 3 ^. 6d for 3 yrs. 8,* mo. at 4f jier rent 

^'7'l Aj 1841. 14a. from July lyth to Dec 5th .it 5-! per cent. 

(8) ..48655. 11^. 4p from Jan. ist to Vug 28th 1876, at 5jJ pei cent. 
(i)) £473. 3s 6d. from April 14th to ful} 6th at 3^ per cent. 

1 10) . .164. 15J. nr/, from 9 Nov. 1867 to 3 Mai 1868, at 5'J p c 
4 Find the Amount of — 

(i) A^^ 5378. Sa. 4p. for 4 yrs. at 2\ ’/ (2) Aj.3458. 12a. for 3 yrs. at 4/ 

(3) ^825. 13s. 8ff for 3 yrs. 5 mo. at 4’J per cent. 

(4) A’j, 2375 for 2 yrs. 8 mo. 29 days at 5 per cent. 

(5) ...18354. 2a. Sp. from March nth to Aug. 4th at 4^* per cent. 


/'/ 522. Inverse Questions on Simple Interest. 

/ / Every question in Simple Inteiest involves the consideration of 
^ Principal, Bate per cent , Time and Interest or Amount ; 
and th re** of these quantities aic always gnen, to find the fourth. 
There are then cases, according .is the quantity to be found is 

n) hiiei est ox Amount ; {2) Principal ; (3) Rate per cent. ; (4} Time. 

■ The Rules for finding the Interest or Amount have already 
been explained. The next three cases will be considered in order. 

Case II. Haviny^ given the Interest or amount^ rate per cent 
and time^ to find the principal. 

Cl) Let the tnteri^t be given. 

Rule. Find the ii^rest of A.y.100 or £iqo at the given rate 
per cent, for the given time ; then, state thus : — * 

this interest : gji^en interest Rs.ioo or ;^ioo : principal reqd* 
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Til’ WJial pnnnpal will ^iiofliice A^s 438. 6 ti. inlciebt in 5 years 
at 3] jjei rent. 

As. 100 piodure, in 5 \rs. at 3I p i., Jvs 5X3l = A\v.i7i interest. 

/. A*v.i7l /us'438^ . yv\s TOO piindpal^rcqd. 

• 1 1 Jcox3i;t^7X2 .. , 

.. iccjuncd print ipal -A’\ - =AV25o5 Afi^ 

8x35 2-2- 

(11) Let tlie iymoinU ho j^ixcn 

RpLh P'lnd llu‘ amount of A’y ro(3 or £\oo al the given rate 
per cent for the given limo ; tlu n, stale thus 

tins .nnount given amount As 100 01 ^100 : piincipal reqd. 

K\‘ Wliat sum will .imount to As 4053 7a in 4,’ yrs. at 4 p. c. ? 

As.ioo in 4’J >rs. at 4 f> t amounts to As rioo + 4,‘ X4) or Rs.w^. 
As Jiy , As 4053,", /vv 100 ])rincii)al rcepl 

. 1 • 1 A. Kx)x 64855 ,, , 

ieqd.pnnnp.d-AA 

Case III Haviih.* ^ivcn the pninipal., timi\ interest or 
ini'Ofjit^ to find the luite per lent 

Kttlk. 1-hnd the nit«‘iest on the guen pnnoqial for the given 
.time at i pci ttiu ; then state thus - 

this interest gixon inltTost 1 iat<‘ p'er rent reqd. 

that is, -Kite ])er t cut Kquucd is found hv dividing; the ^iven 
niteri \t hy the interest at i per lent. 


E\. r At xvhat laleperttnt will ^53 As amount to ;^38. 
4s 2d ill 4l )X‘ais ? 

(oven lut. =-;{^38 4s. 2d — £}j. 6.v Sd. £4 17^. 6<y. 

Int. on ^33 ()J 8^ at i p o foi 4I 

/. rate i)or cent. io(id £4 17' int - £\. los Ans. 

7ia. 2 At xvliat rale per (cnt. will a sum of money double itself 
m i2j years ? 

Ill 12 i years the inteiest is equal to the jinncijjal, 
interest on ;4ioo foi J2I years = ;^io» ; 

but interest on ^100 at 1 pei cent, foi 12-J years==;£i2i, 

/. rate per cent, recpl. --^ioo--;£i2l=-^ Am. • 

Case IV. Hiuntiii i>iven the primipat, rate per cent.., and 
interest or a mounts to find the time 

Ruidc. Find the interest on the given principal for one year ; 
then, state thus : - - 

one ycai’s mt. : given int. ‘ i : no. of years reqd. 

that is, — the number of years is fount^ by dividing the given 
interest by the interest for i year. ^ 
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Ex 7. In what time will /v’j.4250 amount to Rs 6353. 12a. at 
per cent. ? 

Given interest= /v’j.6353. 1 2n - Rs 4250= A*j.2 T03. 1 la. 

Int. on Rs 4250 for i yeai = /Cj.4250 x 5 too 


. f ^ 1 A\ 2103! X 100 . 

. , no of yeais lequ.— .-z -r =9 Afn. 

•• ^ ^ 7^54250x5^ — 

Ex. 2. In what time will a sum of money treble itself at 8 p. c. ? 


' The time will be the same whatever sum of money be taken as 
the principal ; sup])ose, the princijial to be A’j.ioo, 
gi\ en interest ~ 2 x principal = AV. 200, 
and interest on AV.ioo tor 1 year = A’j 8 


no. of years lequiied — AV.200 — A'r .8 = 2 5 . Ans. 


523 . The following if com nutted to memory, w ill bt 

of great use 

If P, I, M, //, be respectively the Ibmcipal, Interest, Amount 
time and rate, 


100 ' 100 




TOO X I 
/tr 


TOO X IVI 
100 + ;//' ^ 


(M — ]’) X ioo_ 100 X I _(M - P) X Too_ 100 X I 
“ P// ~ Pm ’ " ■ ~\>r P/- • 


Examples CLIX 


1 . What principal will produce AV.366 4^. interest m 2r year 
nl 3I per cent. ? 

2 . What principal must be put out for 2] )eais*at’ 4 pei cent, tc 

amount to Rs. 1 32 5 Sa. ? , 

3. ‘What sum will amount to AV.376r 14^'. in 3I years a 
4! per cent per annum ? 

4 . At what rate per cent, will A’j.1368. J2cr. amount to A\f.i642 
Sdf.dn 6i years ? 

6. At what rate per cent, will the mtciest on A’j.357. 
amount to 7vV.40. 3/1. 6fi. in 4J years ? 

6. At what rate per cent, will the interest on 500 guinea' 
amount to ;£io3. gs. 4^//. in 3 years 7 months ^ 

7. What principal will amount to 13577. 267. in 2 year' 
7 months at 4i per cent. ? 

8. What principal will amount to £72$. 12s, 6d. in 2 year 
9 months 18 days at 2i per cent. ? 

9. Find the principal whose interest amounts to AV.578. 

4 p. in I year 9 months 24 days at 3I per cent. 

vlO. In how many^ years will the interest on J?.y.357. Ba. amoun 
A.r.40. 3«. 6 fi. at 2j- per cent. ? 
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11 . In what time will £$(>3^ 13s. 4^//. amount to ^£901. lys, 4J//. 
at 3 J per cent. ? 

12 . In what time will the interest on A\y.8i35. 6 a. Sp. amount 
to 7719. 2n. \p at 4^ per cent. ? 

13 . \\hat rate pci cent, will ;^;7433. <>?. 8cf. amount to ;£9942. 

f j. Sd in years ? 

14 . The interest of a sum of money at the end of 6;} years is 
iths of the sum itself ; what rate per cent was charged ^ 

15 . In how many years will a sum of money amount to half 
as much again as itself at 7J per <cnt. ^ 

16 . If Rsyc). 1 2a. he charged for the loan of Af.7435 for 
87 days ; what is the rate per cent ? 

17 . In how many years mil a sum of money double itself at 
6j pel cent, per annum 

18 At what rate per tent, will tlie interest on /vV. 13687. 8ti. 
Ijccome /Cs.142 5rt. from July 5th to Nov. 20th ? 

19 . What .sum of mone) laid out at 4 pei cent, will give 2a. 
interest a day ? 

20 . What principal in 13 yeais at 4 per cent, will amount to 
the same sum as A*s 450CX) in 9 years at 6 per (cnt. ? < 

21 . In wdiat time will A*j.io 755 amount*to A^j.i 5594. i 2«., if in 
4 years A*j 1762 8c« amount to AY 1974 ^ 

22 . At what rate will /\*s 500 amount to /Cs.yoo in a time in 
which ;^J20 pioduce ;^i5 at 4 pei <enl. Simple Interest? 

23. In w'hat time w'lll ^140 I 2 J-. (W. amount to ;£i 7 S‘ at a 
rate of interest at which ^638 doubles itself m 25 years. ? 

24 . What sum will amount to ^678. Hs. in years at a rate 

m which £502. 13s. 4d amounts to £s7i^- u* 4 ^* 3i yeats? 

25 . What will AY4906. 4a. amount to in 8 years, the rate of in- 
terest b<iing that at w'hich AY50000 amounts to A*j 54020 in i year 
219 days ? 

26 What is the rate of Simple Interest, if in 8 years the 
amount of ;£425 becomes the same as the amount of £3^2. i8j. 4d. 
m 3’^ years at 5^ per cent. ? • 

27 . What will AY 18375 amount to at 4I pei cent, in a time in 
which ;£io33. 6s. Sd. amounts to ;£iio3. is. 8/?. at 2| per cent. ? • 

28 . A certain sum amounted to AY 3666. lo^i. Sp. at 4 per cent. 
Simple Interest in a time in wdiicli Aj.9120 amounted to AY 10488 at 
6 per cent. What was the sum ? 

29 . What sum at 3 J per cent, will give a guinea interest per day ? 

30 . The sum of AY3270 is borrowed at the beginning of the 
year at a certain* rate of interest, and after 9 months A.r.4000 more 1$ 
borrowed at double the previous rate. A*? the end of the year th^ 
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interest on both loins is Ai m 12/7 Wh it is the 1 itt inttiesl it 
which the hist sum w is li mow tel 

31 A It mis Rs y>o to /> foi 2 ns md A’s 75 to Tfoi t yens 

and icitnes ilto^cthci fioin both A i 60 i-> intcust I ind the 1 itc of 
interest, Simple IntiKsi il ilittd 

32 I he nU( i( Si on A \ Soo it ^ pc 1 ctnt foi iteitnn time, ind 
th it on A*t locx) loi 2 v( us moit it j, pc cent iic to^tthci A^346 
Foi uhitpciiods lit the ntcKstst il iiiilecl 

33 A i((ti\(d tioii /> AsJjtxj on tiu hth of \piil il 10 pci 
cent pel inniim Sim})I( Intcust I mdin lieu c\li, th it it was a 
bid debt />’ i^iccd to u c pt A 1 ^So on tin isl c)t St ptc in)>M oi the 
same jeii m lepi^intnt ot the debt How mu h ilul A lost 

34 ^ lends A s !;oo tt) A ind i tcitiin ^um to C it llu s ime 
time, at S ])er tent Siinplt liltie t It ii 4 veils lu iilOf,ttlui 
lecenes AV2ro is mtciest hoiii tlw two find the sum It nt tt> ( 

35 A lends i cm tun sum to A \nd i si ni lu^ci thin the 
fiist b) A s boo to ^ A i, itts to])iN 5 ]> itcnt me it si mtl f 7 pei 
tent IJoth It turn th< sum witli mt ic s it llu tnd of >t us It 
6 s amount evtteds A s 1 )> A? i 4( wh it sum tl tl t it h boiiow 

II COMPOUND INTEREST 

524 In Compound Interest tIu mttiesi t)f ti(h])eni)d s 
added to Its prim p il 111 I the imoiint foi ms i nt w pimcipufo’ tiu 
next peiiod lit peiiod is I’w i>s indeistood olt i \t u, unless 
the contr in is st itcd 

525 Jo Jitui ih (omp itnJ Ini usi on i cn \itm >/ momy 

at a Lfi nth pi 9 an/ fi 9 an /// m/i i/ y a/ \ 

Rli F \t tiu end of tub >t ir add llu mttust of th it vt ii 
found by ^it 519 , to tlie pnm ijiil it tiu be^mnm^ ol it , this will 
be the punt ip il ftn then(\t>cii , ind tontmiu the piotess in the 
same w i) as tai as inav be icquiit d h> llu cjiustion Add pi^ellui 
the inteitsts so aiisim, m llu stvti il yeais, and tiu it suit will In the 
compound 1 leitst for tlie ptiitul 

jh \ 1 1 ind the C onipound Inteiest on Av 450!* foi 3 ^eai*- 

at 4} pel t ent. c 

JCs a p I\s a p 

Tst Print ipal 4508 6 o JSincipal 4^08 6 o 

4, 1st vcai s int 191 9 834 

180^3 8 o 
ri27_i 6 
AS 19 1 60 9 6 

a 9 69 
12 

?»8 34 <* 
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A\v. 

a . 

^P 

Rs . a . 

2nd Ih inn pal 

4^99 

^ 3 

0 u 211 1 >(‘ 11 s ml 

199 [ I 




4«_ 



J8799 


9 30 




_i5_ 

1 1 085 


A»j 

19974 

14 

8445 



*6 

a 1 1 (;8 


12 

^11 84445 


p - 

11-84445 


A*?. 

a 

f > A‘4 a a p . 

3rd 'hiiKipal 4S99 

1 1 

8 18445 3ul >tMr , ml. 208 3 9 797839135 
4! 

i959h 

M 

87378 

12J4 

la 

1 1 04(1 1 125 

0 

oc 

«3 

, /O 3 41 25 


^1381 /, I'uUl int A’J 599 9^r (ip. nearly. 

12 


/ 9 797^3912:, 


Or lliiis^ /’!' O'lintals It is not really net*essary to take inoie 
than foitr (le( imal j)l.u es in the c,il( uhition 


Now, A’j 4508. (mi = A’f 4:508 375, .iiid 4 ['pel ccnt.== ,,h> + i 
4 p. c. = u \ i , A\v 450^ ^7^0 1st I‘niuij)iil. 

[ p. l'. — 1 ho » 4. *. 

lit yc-.iiS Interc'.t. 
46999809 2n(J l^nncipal 

2nd years interest. 

I j 7^00 j 

48997301 3kI IVincipal 
' i 2 '2 ^3 } 3' ‘1 intci est. 


AV 5107 9686 Amount. 

4508375 1st PiinnpAl. 

Interest reqd. /\s. 599 593^ =AV.599 9r?. (ip. iicarly. 

526. When the Comjiound Interest is icquired for any number 
of entire years and a part of «i year, it is done either liy consider- 

the fractional pait as a new penod ifnd finding the interest at a 
rate equal to the same tr.iction of the given rate, or by finding the 
interest of the next full jieiiod and taking the required part of it. 

-^.r. Find the amount of £45- J2J. Orf. for 3^ years at 3J pei 
cent, Compound interest. 

Now, £ 4 S- I2J. 6 if '^45*625, and \ of 3i,p. c.=slj p. c. 
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(i) 

3 P* 

£45'(>25o 

Principal 


T p. C. = tJu 

I ‘36881 

•2281 j 

► 1st ye.ir’s interest. 



;£47‘2219 

Amount in i yeai. 



f 1*4166) 

*2361 1 

1 2nd ycai’s interest. 



£4ii 8740 

Amount in 2 years. 



1*4662) 

*2443J 

j* 3id > caps interest 


I p. c. = ,Ja 

T P- sills 

f p. c. = ,A„ 

50-585! 

•5058 ] 
•2529 

Amount in 3 years. 

\ last [ y^eai’s interest 



•1264 J 
£51-4702 

I 

Amount in 3.^ yeais 


Oi) 




9J. 4tV. 

;650 585 > 

I 5i7(j| 

^529 1 


Arts. 

Amount in 3 years. 
4th year s interest. 


^52*3556 Amount in 4 years. 

*8852 last \ }etii’s interest.. 

;^5i*4704 Amount in 3^ yeais. 

527. If the inteiest be payable half-yearly, the lesult may 
be obtained by finding the inteiest for double the numlier of years 
at half the given rate per c ent., or if quarterly, by finding the 
interest foi four times the numbei of years at one-fourth of the given 
rate per cent. 

jEx. Find the amount at Compound Inteiest on A'r.871. 12a. for 
ij years at 4'} per cent, per annum, pay^able half-yearly. 

Here, there are 3 periods of half-a-year r ach, and the rate per 
per period is 1 of 4’,* or 24. 

2 p. c, = rf5o A*j.87i. i2«. = A'i.87I75og 


¥ P- 


C.sr 

c.= 


= ¥iTO 


17*4350 
2*1794 
1*0897 J 


I ' i 
I, 


Principal. • 

int. for 1st period. 
Amount in ist period, 
int. for 2nd period. 
Amount in 2 periods, 
int. for 3rd period. 


Aj. 892 *454 1 
17*8491' 

3*2311 



Aj.9I3'<^499 
18*2730) 

2*2841 

1*1421, 

Aj.93y349i Amount in 3 periods 
oV ij years. 

= Ai*.935. 5a. 7^. nearly, Ans, 
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528 . The following method of finding the amount at compound 
interest may be used with advantage. 

Amount of /^s.ioo at the end of one year=/x*s.i04 ; (rate = 4 p. c.) 


AV.i = A’j.ro4 ; 

/ any sum =Vo4 of the sum 

/, Amt of any sum at the end of ist year= ro4 of that sum 

1 2nd = 1*04 X 1*04= (1-04)* 

3*‘d .. . = (ro4)'* X ro4=(ro4)" 

and so on 


Hence, if P represent the Pimcipal, JVI the amount, / the rate 

per ( cut , and ;/ the number of years, then M — l*x (1+ — 

\ 

Kx Find the Compound Interest on Rs.'iooo in 2] years at 4 p.c. 
4 per cent for { yeai = 1 per cent for i year. 

Amt at the end of 2 yeais^Ai 2ooox(i 04) 

2 } years = Rs 2000 x ( i *04 ) x ( roi ) = A.r. 2 J 84*832. 

1 eqd. interest = Aj 2 1 84*832 — /\’j.20oo = Rs 1 84*832 

= A*s 184 i3</ 4^ nearly. 

Examples CLX. 

1 . Find the Compound Interest, to the Nearest pic or penny ^ on : — 
(j) Aj.3252 for 3 yrs. at 4 p c (2) Af 2250 for 3 yrs. at yl p. c. 

'3) A*9 1 1500 for 2.i yrs. at 5 p c. (4) A’r.i6277^ for 3 yrs. at 6J p.c. 

^5) •••9754 4 ‘It 44 P c. ( 6 ) jQSooo in 3 yrs. at 3i p.c. 

'7) ^7^53. 16.V 8^ for 3 years at 5 per cent. 

(^) .^25 54. i2J i)fi for 3 years at 6{ per cent. 

>9) 1J639. 13/7. 4^ for 2] years at 3! per rent. 

2 . Find the Compound Interest, (payable half-yearly) to the 
nearest pie or penny ^ on . - 

(i) AV.7500 for.i} yrs. at 4 p. c. (2) Rs.\V,h^, 6 a. for 2i yrs. at 6 p. c. 

(3) Ar.85oi. 4«. 6 p. for 3 yra. at 4? p. c. 

(4) ;fSSo. loif. for I J yrs. at 4 p. c. 

3 . Find the Compound Interest, (payable quarterly) to the 
nearest pie or penny, on : — 

(1) AY4000 for ij yrs. at 4 P- 0. (2) A»j.875o for 15 mo. at 4 P- c. 

(3) AV.6469. la. Sp. for J'l yrs. at 8 p. c. 

4 . Find the Amount at Compound Interest of : 

(i) Aj, 7205 ,in 3 yrs. at 4 p. c. (2) Aj.288o, in 3 yrs. at 3J p. c. 
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(3) A^.65oJ in 3J yr-^. at 3 p. i. (4) .£4321. io\ m 2 1 yrs dl p. < 

(5) /\\' 17605 in 2[ yr^ .it ^ p c (6^ ^2533. 6s-. 8^/ in > ri, <it 3 p( 

5 Find tho dilfeicnc(‘ hetwcini the Simple .ind the Compound 
Interest on As 17505 for S^years d" 5*, pt i tent. 

6 Find the dilTeitim* hetwi en tlie Simple and the Compound 
Interest on ^3353 6.s 8^/ loi 3I yeais at 3.I jier rent. 

7. The population of a ( ity is 765240 and its dniuial mcieasc is 
at the Idle of 27 jici rent ; wh.it amII Ik* the numbei of its inhabitants 
at the end of 5 )edrs ? 

8 A Iverson at tin* l)e^ inning of t ach yeai lays aside /\*s 2S00 
and em[)lo)s tht* money at 3^ per < ent t oinpouinl Intciest ; how 
much will lie be woitli at the end of 5 )ears? 


529. Inverse Questions on Compound Interest. 

Case I. ffic aniouni or nifcrL^t^ fitnc ajui iti(c 

per L €91 f , to find the Jn im ipai 

Rule P'md the aimaint or interest of AV i 01 for tin* j'uen 
time, and then state thus - 

amount or interest j .go en .mimmt | av , . pnnnp.i, .cqd 

of Ke I or ;£i j 01 mteit‘st j v \ \ 

that IS, the pnniipal is louiul by d/v/di/t^ the yivcn amoLni by t/u 
amoii 9 ii of i 09 the y roe n mtDcst by the inte/^esi on 1. 

E\. What sum of mom*) will amount to Ah 4134 6a. m 2 )edis 
at 5 per ( cnt. pei annum Compound Inteiest } 

Amount of AV t foi 2 yeai^ ,it 5 j) c. = AV(i 05)- — Ah 1*1025, 

.ind Ah' 4 1 34. (hj, - Ah 41 34 37 5 
/. IhiiK inal reqd. = Ah (^4134 373 — 1 102 5; --Ah 3750 Aits- 

Case II. Ifavtny ^loen th-' principal^ nnionnt and it nie^ to find 
the rate per i ent. 

Rule. Divide the,>pven amount by the )4i\en pnmipal, and 
then extract that root of the quotient which is denoted ‘by the num 
ber of years; this will be the amount of AV i or for i year, 
whehce the rate per cent will be known. 

E<. At what rate jjer cent. Compound Interest, will Ah. 37 50 
produfc as interest Ah. 1740. (2a, in 4 years? 

Amount == + Ah. f 740. 6rt. = Ah. 5490. 6rt. -- Ah. 5490*37 5 and 

Aj.5490 375^^^.3750=1-4641 ; also If (i 464i)=i'i. 

/, the amount of AV.i for i year =1*1 ; 

the interest of A^.^ for t year=*i, and rate= ic jer cent. 
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Note. It IS ob\ ions th;it this inetliod t\'in bo .idopled only when 
the number of yoar-a is some of 2, or of 3, or the product of 
some /> 07 urr of 2 .ind some fioiiwr of ^ 

Case III //(iitun* n //ic ftrinufinl^ amoii?tt and rate per 
t ent , to find the time. • 

Rui.k. Divide the .imoiint of /w i or £\ m tlie lequiied miinbei 
of )ears, (whadi may be ol>iamed !)' dunlin^ the amount l)y the prin- 
cipal), b) the amount of AV i 01 £t for i \e.n. If the (juotieni lx‘ 
grcatci than the di\isor, di\ide it by tliat diMsor, and repeat the 
opeiation till a quotient smaller th.in the duisoi is obi, lined If the 
last quotient be i, the number of imus tlu' opiTation of division i** 
perfoimed will n'piesent the number of )iais , but if not, add to tins 
the tune in which A\' i 01 £] uses to the qiniutity lejirescnted by the 
last cjLiotumt. This will .^ivc* lb'* required number of y<‘ais 

/'Sx. /. 'I'lie .'imount of A*^ loocx) put out at C'ompound Interest 
for a ( mlain numbc'i of \ ears at 4 ])(T rent pi'i- annum is Ab. 11248 
107 ^. 2 88/. ; find the limi‘. 

Ab 11248 locr. 288/ -Ab 1124864 

/, Amt. of AV 1 m till' retpl. no. of ) eai s- Ab D 1 248*64— 10000 

7 vb I 124864. 

Vinount of AV 1 foi i >e.ir - Ab 1*04 * 

Now*, 1124864—104-10816, I 0816 - I 04 -= I 04 and 1 04— 1*04= I. 

Jlenici the 1 eqd lime ycais A/is 

E\\ 2. In w'lril lime wall ;^i 2 ^cx) amount to, ^'115185 c^s. Ci'efitd 
.it 6 per cent Compound Intc'ie^t'' 

;£i5i 85 9^. oc;0//-^ A15US5 4 U 

Amt of £\ m the reqd no. of > e.irs i 51 85*454— 12500^ 

,£1*21483632. 

• Amount of £\ loi i viai - £\ oh 

Now, I 21483032 -io()=i 146072 , 1 146072- I *06^- 1 *08 12 and 
i'o8i 2— r*o6— ! 02 

lleie, the last quouent i cj 2 is Ic-js th.in , the duisor; tlicrefore 
the reqd no. of yc<ir-^ = 3 yea^+a fiai lion of ,i yeai. 

Now, to hnd the fi, iction.il part of a )ear in which £\ rises 
^1*02, at 6 per cent Simple* Jnteiesl 

The interest on ;£i foi reqd timc = ,£i 02 — £^1 -;£*o2 = ;£.^. 

The Simple liiteiest on £i for i year= , i; (, = £-; o» 

and is \ of -’J, , the reqd time^j;.'. years. Aiis^ 

Ex. j. The cbtferencc between the Simple and the Compound 
Interest on certain sum oI money for 3 y^aii> at 5 percent, per 
annum is Ab 133. 7^. ; hnd the sum. t 
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Simple Int of Re.i for 3 yrs. at 5 p. L. = AV.-^^or yvV.*i5. 

Amount of AV.i at the end of 3rd year at Comp. Int. = A’j.(i*o5)‘* 

=^A\y.i *157625 

/. the iiil. of AV.i =AV*i 57625. 

,% the diff. between the Simple and the Compound Interest of Re. i 
» AV .(• 1 5762 5 - • 1 5) AV *007625 ; and 1 33. 7//. = Rs. 1 33 437 5. 
/. AV. 007625 . AV. 133*4375 :. AV.i . sum reqd. 

/. sum reqd. = A\y.( 1 33*4375 — *00762 5) = AV. 17500. 

Examples CLXL 

1 . What sum of money lent at Comjiound Interest at 7? per 
cent, per annum will amount to AV.49691. 14^/ in 3 years ? 

2 . What sum placed out at 3 per cent. Compound Intciest 
amounts in 3 years to 364242, 6s. 8//. ? 

3. Find the principal which will pioduce ^21. os. 4d. in 3 years 
at 5 per cent. Com])()und Interest. 

4 . What sum of money will amount to /iV. 48027. 10a. 6p. in 
2j years at 5 per cent. Compound Interest 

5. At what rate percent, will ;£ 100000 amount to 10824 3. 4^. 
3fl<y. m 4 years at Compound Interest? 

6 At what rate per cent, w ill ;^5oo amount to £607. i $s. oid. 
in 4 years at Com])ound Interest ? 

7. The amount of AV.4000 for a ccilam time at 5 per cent. 
Compound Interest is AV.4520. 4a. ; find the lime 

8. Required the time m which ^20000 amounts to ;£2426i. 2S. 
4^d. at 8 per cent. Compound Interest. 

9. In what time will ;£i5ooo)4ain ;^i39o i8s. i\d. by Com- 
pound Interest at 3 per cent, per annum ? 

10 . The difference between the Simple and the Compound 
Interest on a certain sum for 3 years at 4^ per cent, is Rs.S6. 13U. 2p . ; 
find the sum. 

11 . The difference between the Simjile and the Compound 
Interest on a certain sum for 3 years at 3j per cent, per annum is £3. 
8s. 4^d. ; find the sum. 

12 . What will £400 amount to at 3 per cent. Compound Interest 
m a tiipne in which ^^^.600 amounts to AV.678. oa. 7\p. at 5 per cent. 
Compound Interest ? 

13 . A sum of money placed out at Compound Interest amounts 
to Rs.242o in 2 years and to Rs.2662 in 3 years, t ind the sum and 
the rate of interest. , * 
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14 : A placed out a sum of money for 3 years at 5 per cent.. 
Simple Interest, and B placed out an equal sum at the same rale and 
for the same time, but at Compound Interest, and thereby gamed 
^26. 13^. more than A, What money was placed out by each? 

16 . A bankei borrows money at 3.^ p*r cent, per annum, and 
pays the interest at the end of the year ; he lends it out at 5 per cent, 
per annum payable quarloily, and leceives the interest at the end of 
the year ; by this means he gams Rs 2000 a year , liow much money 
does he lioriovv ? 

III. PRESENT WORTH AND DISCOUNT. 

630 . Suppose A sold a horse to B for Rs 1025 ])ayablc 6 months 
henc e ; the debt here cannot be claimed a/ f>rc\ent^ for it will fall 
due only 6 months hcmce. Ikit when such a delit is paid befoie it is 
due, a sum sinallei than the *ictual dclR must be paid by the debtor 
and will be accepted l)y the crcdiloi .is payment in full, witli no loss 
to either p.irty. In the piescnt case, let us see what is that smaller 
sum of money which B p.iys and A accepts *is his full due. .Suppose 
the interest at wduch money is lent to be 5 pei (ent. per annum. 
Rs 1000^ w'hcn put out to interest at 5 per cent, will in 6 months 
amount to Rs, io 2 ^. 'I liercfoie B may pay Rs looo at present, and A 
may leceivc it as hia full due instead of /vh.io?5, whuh he entitled 
to, at tlic end of 6 inonihs Foi, if A at once puts out to interest 
Rs 1000. at 5 per cent , U will in 6 months ainount to /v*j,io25 whic-h is 
the actual debt. We c.iil Rs.iooo, the smaller sum accepted as the 
present payment, ilic Present Worth, and AV25 the money 
deducted, the Discount lleiic(', 

631 . The Present Worth or Present Value of a sum of 
money due at the end of a given time is that sum which with its 
interest for the given time amounls to the sum clue. 

riius, if AV.350 111 6 months at 4 per cent, amounls to /\'J.357, it 
follows that /\’j.35o paid now is equivalent to Rs 357 paid at the end 
of 6 months ; that i-., the Present Worth of AY357 due at the end 
of 6 months is Rs 350 

632 Discount is the abatement 01 • allowance made when 
a sum of money is paid before it is due. But a sum of money due 
at the end of a given time is discharged now' by the payment of it.s 
present worth ; true discount therefore is the difference between the 
sum due and its present worth. 

Thus, in the above example, ^5.(357- 35 ^) or -^^-7 is the 
Discount on A'j.357 due b months hence. 

633 . Since Present Worth + Discount = Sum due; (Art. 532), 
and Present Worth + int. of Present Worths Sum due ; (Art. 531). 

. /. Discount on Sum due^interest of its Present Worths 
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534. Di^LOutit on any sum is ahotiys less than the interest on 
the same sum for the same time. 

Since the I'icsent Worth ib al\va)s less than tne sum due, 
therefore the interest on the IVcsent Worth is ahvays less than the 
interest on the sum dut^ Ihit. hy J)eJ, tlie interest on the l^resent 
Worth is the Discount ilieieloie the Discount is always less than 
the interest on the sum due 

53 d- To fttii the T resent Horth amt Pisioitnf of a i^tifcn sum 
of money dm at the end oj a (•ivtii tnhe at a ^iven rate pe? lent.^ 
we should tnst line! what AV 100 or /,ux> amounts to foi the j^nven 
time at the given late ; and tJien state thus . 

(I) Ainoifnt of A'j.ioo given sum . A\s loo . 1 ’resent Woith ; and 

(II) Amount of A’j. 100 . gi\eii sum * Intel est ot AV. 100 . Discount ; 

or Discount=Sum - Piescnt Worth. 

Aa. Find the Presemt Woiih and Discoimi ol J\s.;^^^ 2 . 8^. due 
at the end ot 4 months at 4^^ per cent. 

Int. at p. c. on A’^. icx^ for 4 mo. = A’j of 4l = A’i. i V 
Ainount of Ts 100= A\y.(ioo4- 1 ~A*j loi K 
U) . /i’.i'3552l /\s 100 . Present Worth. 

Present Worth — A’j." x x ioo = A[i^35oo. A ns 

(11) /v’j.ioi I . A’j 35521. Ts,j\ Discount. 

, D 1 scou n t — /Is ^ X j 1 x — /\s 52. 8cg. A ns, 
or Discount = (^^.35 52 8rt. - A\.35oo) — A'j.52. 8^. 

536. When Present Worth and Discount are reckoned at 
'Compound Interest, we shall find the amount ol A'j.ioo or ^100 
at Compound Interest lor the given tunc at the given r.iie, and 
proceed as before. 

/t.v. Find the J'rescnt Worth and Discount of 7 c’j. 2II2. Sa due 
at the end of 2 years, at 4 per cent, per annum. Compound* Interest. 

At 4 per cent. Comjxiund Interest foi 2 years AV.i amounts to 
/is,{ I *04) ^ or /Is, I *08 1 6. 

A’j.i-o8i6 ; yv’42112 5 . AV.I . Present Woith reqd. 

/, Present Worth = AV.(2i 12*5 1 *0816)= AV. 1953*125 

‘ = AV.I 953. 2a, 

Hence Discount ^AV.2 1 12. 8«, — AV.1953. 2a. = AV.i 59. 6 a, 

Examples CLXII. 

^ 1 . Find the Present Worth of : — 

D) A^J.9265 due 2 years hence at 4I per centi Simple Interest. 

<2) years 4'J ... 




PR^S^N'1 WORIH \N1J DISCOUNT. 4^3 

(3) R^- 793 Sf due 

3yrs. 41110 henc 

0 at 3 pei cent. Simple Interest 

^4) ...3223 8f^. 

8 months ... 

^ 1 
.. jj 

'5) ^46. i6r ... 

9 months 

^ 1 

^G) ...370 4J. ... 

I S months . 

• 4s ... 

(7; ...437. 14-i 9 d. ... 

5^ veais 

3L ’ 

(8) Ah 11444.0/7 8/> ... 

4yi s 9 ) d.i> s 

‘ . 2I ... 

<J) £ 2 ‘if 121. 4 /f .. 

I4h(l.ivs 

. -t’i ... 

101 ;£97-M 

4 VCtUS 

...5 ... Compound Interest 

2 Kind the Disci 
I) Ah 41204 4u 8/^ ( 

)utit on 

Lie 9 months h 

eiK c .It 4 pel ( cut. Simple Int. 

2) ...5600 

... D) moiitlis 

. 5 ... 

13) ;£355 5-1. 

... 4 months 

4l - 

4; ...690. 35. qtf, \ 

... 0 months 

... 3 ... 

5 ) ..i; 2 o 17 s. in/. 

... 3!. >eais 

. . . . 4i 

(6) Ah.2516 4/7 

... 5 ' 1 > 9 ino 

iScl.iys (){ 

7) .^h3l. 3>. 4^i'. 

... 2 d.ivs 

3! • 

8) . .2<)8 os \ 0 (l 

..II montlis 

4 

9) As. 32457. Sn. 

. I d.iN . 

1 

. . . 3 1 

10) ;^^2^50. i8j. i)d. 

.. v'^Mis 

3, ... C'om])ound Int. 


637. Inverse Questions on P. W. and Discount. 

When tlie .S///// diti\ ii\ Pfcsnit Wofih or Distount the Time 
arc j*iven, to find the Rate fut ant, alkmed, ))io(ccd precisely as 
’ll Interest (Ait. 529, Cau' 11); .ind so too, when the other quantities 
aie i;ivcn, to find the tunc (Vil 529, Case 1 1 1 ). Jn such cases, con- 
idei the Sum due as Amount, the Ihesent VVoilh as Print jpal and 

the Discount as Interest. 

• 

R.\ . i. The dibcount on Rs 2<j?7 ia duo at the etid of 2 yrs. 8 mo- 
IS found to be RS.S32 8 it. ; at what latc jierront. is the interest allowed ? 

The Present Worth of -Vr 2957! is AVf29S7i -332i)=;?#.a625. 
Therefore the interest on Ri 2625 for 2-1 yrs. ^ ^^.332^. 

Now the Int. on 7?t.2625 at i7 for 2i| yrs.=A’j.(262S x 3S4-ioo) ; 

Rate per cent. reqd. = 332l— (2625 X 3 i{ -t- 100)=^. Am. • 

Ex. 2 . If the discount on .£1321-. at per cent be .£121. 
tor., how long was the sum paid before it was due ? 

£i 32 iJ -;£i2I J-=;£i2oo is the Present Worth of £i 32 ii. 
£^ 21 ^ is the interest on ;£i2oo ; 

Now the Int. on £1200 {or 1 year=;£(i2oox45 + ioo)*.;£j4. 

/. the time reqd.f=(i 2 iJ- 4 -S 4 )yrs.“j*i years- 
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Examples CLXIII. 

1 . What is the rate of interest in the following cases ?— 

(1) When the Disc, on A’j 1356. loa. 8/>. due in 3 mo., is -Aj.23. 5«. 4/. 

(2) When the Disc, on JVf. 78 ii. 14^*. due 8 mo. hence, is A?j.3o. 3<i. 

(3) Wlien the Disc, on /\V.3888. 14a. due 18 mo. hence, is AY220. 2a. 

(4) Wlien the Disc, on £S74- 3S- 4//. due 2 yrs. 3 mo. hence, is '£s2AOs- 

(5) When the P. W. of /i\.3286. i la. 4p. due in 3 mo. is AV.3254, 2a. Sp 

(6) When the T\W. of ^1336. itj. 3//. due in 3i yis. is ^1137. lOtf. 

2. M'hen is the sum due, if the — 

(1) Discount on 13735 at 3J per cent, be A\f.335 ? 

(2) Discount on yv’j.13371. 8^. at 4’ per cent be A^j.1621. 8<i. ? . 

(3) Discount on A*j.238. 14CI. Hp. at 5 per cent, be A^j.35. ga. 4p, ? 

{4) Discount on £4^1- 8^. 2jci^ at 3t per cent be £$. ^s. 2\rf. ? 

(5) P,W. of ;^668. 5J. 7^^. at 5 per cent be ;^5f)8. i5.r. ? 

( 6 ) P.W. of AV.2753. Sa. 4p, at 4 per cent Ik' AV.258r. 4a. ? 

3. The Discount allowed on a hill for ^i7ic;2. 8 f. paid 81 yeais 
before due, 1$ ;^i438. gs. 7\d. ; what is the money worth ? 

4 . Find the difference between the discount on 196. 4^. 4 ld. 
due 6 months hence at 8 ])er cent , and the inteicst on the same sum 
for the same time at the same 1 ate. 

5 . Find the difteieiice between the interest on AV.2466. loa. Sp. 
for 2‘J years at* 5.^ per cent., and the discount on AV.2839. 12a. due 
2} years hence at the same rate. Explain the icsult. 


533. Miscellaneous Questions on P.W. and Discount. 

J£x. 7. The discount on a sum of money due i yr. 4 mo. hence at 
4} per cent, is £4^. gs. Kind the^sum due, and cdso its present worth. 

Int. on ;^ioo for i\ years at 4 j per ccnt. = ;£4i x li or ;£' 6 i. 
Discount on ;£(ioo+ 6 i) due yrs. hence at 45 p. 


lienee £61 : £4^. gs. . £io6i : sum due ; 

/, sum due=s;^(io 6 Jx 48 sJ‘o-^ 6 .s)"=';£ 8 Jt 3 - 9sA 
and Present Wor^w8;^8i3. gs,-£4S. 9^*— A765.J 


A»s, 


Ex* X* It the interest on i?^.253i. 4a. at 5 per cent, be equal 
to the discount on 7^ for the same tittle at, the $ame rate, 

yihm is the latiyr'suSrwer > '* ^ 

InteM^t m 40*^t>i9imm on * 

IS the W* of EMSfi* 
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Interest on ^J.2531. 4 a.=^Rs. 2 S 73 - la. - /ej.2531. ^a.=^Rs.^z, 3<i.,* 
tout Interest pn ^1^^.2531^ for i year « A'j 2531 j x 

/, the reqd. time = (42,ijj yr. = ^ yr. = 4 months. Ans, 

Ex. j. If the difference between the interest and the discount on 
a sum of money for 8 months at 4 per cent, is 12a. Find the sum. 

Interest on y?j.ioo for 8 mo. at 4 p. c! = Aj.J 3 . 


/ Aj.300 =Aj8. 

Discount on Rs 308 = A’j 8. 

/ Aj.300 =rA’j.;5!>gx8. 


the diff. bet. Int. and Dis. on A*j 3 oo=AV.( 8 -;} 85 i x8) = 

Hence : I2^i. .. Aj.3od : sum reqd. 

/. sum reqd. = Aj.30 j x } 5 x = AjiOtS3 13a. A ns. 

539 - The dijfercncc betivccn the interest and the discount on a 
lertain ^um of money for a ifii'en tune at a given rate per cent, is the 
interest on the discount for the sam^ tunc at the given rate. 

Suite the Sum due = the /*. fi^. + the Discount ; 

/, Int. on the Sum due=lnt. on the P. W^ + Int. on the Disc. 

But Int. on the P. PV. = {he Discount on the sum due ; 

Int. on the Sum due=thc Disc, on the Sum due + Int. on the Disc. ; 
Int. on the Sum due -the Disc, on the Sum due=Int. on the Disc. 

E.v. I. The interest on a certain sum of money is A.r.280 for a 
r ertam time, and the discount on the same sum for the same time 
and at the same rate is A.r.218. 12£<. ; find the sum. 

/?j.280“ A.>.2i8. i2a, or Rs.6i. 4a. is the‘interest on /?j.2i8j[. 
Hence A’j.bi J : Rs.2^0 :. Aj.2i 8{ : required sum. 

/. reqd. sum = AV.(2i8J X28o-6ii) = Aj.iooo. An . 


Ex. 2. The discount on a certain sum of money due 9 months 
hence is ^j.200, and the interest on the same sum for the same time 
is AV.207. Sa. ; find the sum and the rate per cent, per annuxA. 

Aj.( 207.J -200) or Rs. 7 \ is the interest on Aj.2oo for 9 mo/ 

• /, Rs.ilxi for I year. 

/, Int. on Aj.ioo or the rate reqd.=A.f 4 ^ V ^ A®* Aj.5. Ans. 


Agai% Int. on the sum for 9 mo. at 5 p. c. = Aj.207. 8^1. 

... ... ... for 1 year ... =^A*j. 207 j X J or 

Hence Rs.s : Rs.^i^ :: Aj.ioo ; sum reqd. 

sum reqd. = Rs. 100 x ^3^ x J = Aj. 5533. 5a. 4^ Ans. t 

Ex. j. If Rs.S be allowed as discount off a bill of Rs.Zo dueV 
6 months hence, how much should be allowed off a bill of the same 
amount due 1 5 months hence ? 


Rs.S is 6 months* discount off /?j.8o, 

A»j .8 is 6 months’ interest on /?j.(8o- 8) or Rs.72 ; 
*Rs .4 is *3 months’ ... ... Rs.72 ; 


30 
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' /. Rs.2o is 15 months’ interest on AY 72 ; 

/, Aj 20 discount ... A’j (72 + 20) or Rsg2 ; 

Hence Aj.92 : Ajr.80 Ks 20 : discount rcqd. 

discount reqd. = Rs (80 x 20 — 92) = AYi7. 6 a, Zi.\P ^ 

. Ex, 4, If 7 vY 24 be allowed as discount off a bill of Rs 132 
Que 6 months hence, wli«it ihouid be the bill from which the same 
sum is allowed ao 3 montlis’ discount ? 

AY24 IS 6 months’ discount off Rs 132 ; 

/, Rs2\ interest on AV(i32 — 24) or Rs 108 ; 

/. Rs 24 is 3 months’ AV 108 x 2 or AV.216 ; 

Aj.24 discount on 7^(216 + 24) or Rs.z^o. 

^ Hence the amount rcqd. = Rs 240. Avs, 

/ Ex, If Aj.T 2 be allowc'd as 6 months’ discount off a bill ol 
A 3 f.i 32 , and at the same rate of mteiost 7 vN 40 be allowed riff a bill ot 
Rs.240, for how long a j^eriod had the lattci bill to run ? 

Rs 12 IS 6 months’ dist'ounl off A*s 132 ; 


/. Rs,I2 interest on Rs (132—12) or /1Y120 ; 

/, /\Y20 /v’.y200 or /\Y(240 — 40) ; 


/. A’j 40 is 12 months’ 7 \’i (240-40) ; 

/, A*j. 40 is 12 months’ discount on 71V240 
Ilence the time leqd. is 12 months. A//?, 

Examples CLXIV. 

1 . On what sum of money dui' at th(' end of i year 4 months 
does the discount at 4*/ per cent, amount to 71*^484. 8a, ^ 

2 . On what sum of money due at the' c'licl of 3 years 9 months 
does the discount at 4 per cent, .iinouni to ^10^ 8 j. ^ 

3. The discount on a bill due 9 months hence at 4 per cent, 
per annum is j£6, 1 $s. ; what is the amount of the bill ? 

4 . If the interest on 71Y8825 at 4 pei cent, be equal to the 
discount on 7\Yj Ji 19. Sa., ^^hen is the lalti*i sum due ^ 

5. If the interest on -Rs,S333- 4 A for 2 years is equal to the 
discount at the same late on 71^.5600 due 2 years hciu'c, what is the 
rate of discount ? 

6 . If the interest on 5 50 at 3 per cent, be equal to the dis 
count on ;^5573. 15s. at the same rate, when is the latter sum due ? 

7 . At wh'at rate per cent, will the interest on £37 2i). 7s. 6 / 7 . m 
4 years, be equal to the discount on ^4661. 14J. 4JI// for the same time ? 

8 . The difference between the interest on a certain sum for 
3 years at 5 per cent, and the discount on the same sum due 3 years 
hence at the same rate is Aj.153. Find the sum. 

9. The interest on a certain sum of money for a certain time 
is AY 36, and the discount for the same time is 71Y30 ; firtd the sum. 
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10 The interest on a certain sum foi a certain lime is AV.70 * 
and the discount for the same time is A*s 54. !I^^, find the sum. 

11 . The discount on a certain sum due 2 years hence is 
71*5638. 8^., and the interest on the same sum for the same time is 
/i’j.718. 5^^. ; find the sum, and the rate pei cent per annum. 

12 . On what sum will the diffei nice between the interest and 
discount for 6 months at 4 pei cent bt 2a i*44/>. ? 

13 . The mtcicst on a ceitain sum for 4 years is ;£35, and the 
discount on the s.iine sum due 4 years hence is 155. less. Find the 
sum and the rate per cent. 

14 . A tradesman tnaiks his goods with tw'o prices, one for 
ready money and the other for ciedit of 6 months , w'hat ratio should'^ 
the two prices bear to each other, allow mg intciest at 7^ per cent 
pel annum ? If the cicdit piue of an .iiticle be /v* 9 . 332 , \vhat is the 
ca-^h price ? 

15 . The discount on /i’i.275 fora ccitain length of time is /v*j.25 , 
what IS the discount on the same sum (i) foi twice that length of 
time, and (11) for half that length of time ^ 

16 . The mU iest on 7 v’s 5225 for a ceitain time is /\*.>.343. 12a. ; 
find the discount on the same sum foi the same time. 

17 . If 135 4(7 be allowed as discount off a bill of ;^io due 6 
months hence, ho w' nuu h should be allow c*cl off a bill for the same 
amount clue 8 months hence? 

18 . If /vV.iobe allowed as discount off a hill of /79.50, and at 
the same late of mteiest /\*5.25 be allowed as discount off a bill for 
Aj 150, due at the end of 8 months ; foi how long a pc^iiod had the 
first bill to run ? 

19 . If ;£6 be allow ed as discount off a bill of £§6 for 8 months, 
find the amount of another bill, off which ^30 is allow'C^d as discount 
for 20 months. 

20. If yv’».5 be allowed as discount off a bill of /i *5 125 due a 
certain time hence, w’hat would be the discount allowed off, jf the\ 
bill had twice as long to lun ? 

21 . If £2652. 55. be due 3 years hence, Avhat sum will be due 
at the end of i year, if Compound Interest be allowed at 3 per cent. ? 

' 22 . Five volumes of a w'ork can be bought for a certain sun? 
payable at the end of a year, and six volumes of the same work can 
be bought for the same sum in ready money ; what are the rates of 
discount apd interest? 

23 . A bookseller sells 20 copies of a book for a certain sum 
How' many will»he give for the same sum, allowing credit for 5 years, 
if money is worth, ^ per cent. ? 

24. The discount on a sum due 3 years hence is J. of* the 
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interest on the same sum for the same period. Find the rate of 
interest. 

25 . If ^J.iobe allowed as discount off a bill for ^v.70, due 
sometime hence, what should be the present worth of a bill for 
^.f.1300 which has only half the time to run ? 

26 . A. man bought a horse for 30 guineas and sold him 
immediately for ;^38. los. payable at the end of 6 months. If the 
use of money be reckoned at 6} per cent, per annum, what is now 
his gain per cent. ? 

27. -<4 offers for an estate 37800, and Coffers ^^.4540010 
be paid at the end of 4 y^‘ars. Which is //on/ the better offer and by 
how much, allowing 5 per cent interest ? 

28 - What sum must be paid now in order that a person may 
receive A'j.2500 at the end of every year for the next three years, 
the rate of interest being 3J per rent. ? 

29 . Aj.1250 IS due at the end of 3 months and AV.f^oo at the 
end of 7 months ; what sum at the present tune is equivalent to 
both these sums, calculating interest at 4j per cent. ? In what time 
will the result amount to ^^*.1250 + Aj.900 at the same r.ate of 
interest ? 

30 . I buy a garden for AV.35000, and sell it the same day for 
-^j.42000 to be paid in two equal instalments at the end of 3 and 
6 months respectively. How much do I gain by tlie transaction, 
reckoning interest at 6 per cent, per annum ? 


CHAPTER XIV. 

Mercantile Transactions. 

510. Commercial Allowances. It is customary with mer- 
chants to allow both in buying and selling certain deductions (such 
as and Tre/) from the weight of goods that are sold* by weight 

for the casks, bags, &c., which contain the goods. 

Tare is the allowance of a certain weight which the seller makes 
to the buyer on account of the weight of casks, bags, &c., which 
contain the goods. 

, Tret is the allowance made to purchasers for waste or refuse 
matter after the tar j is deducted. 

The total weight of goods without deductions for /a/^e, tret or 
waste is called the gross weight ; the weight free from all deduc- 
tions is called the net weight. 

» Required the net weight of 18 chests of tea, weighing 
2$ cwt. o qr. 3 lbs., tare being allowed at 4 lbs. per chest and tret 
16 tbs. per cwt. 
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4 Ihs. X 18 

28 cwt. 

0 qr. 2 !bs. 

2 16 

gross 

tare 

16 Ibs. = J of I cwt 

27 

I M 



3 

3 18 

tret 


23 

t 4 

yet weight. 


541 . Discounting Bills. A Bill is a document of agreement 
to pay a particular sum of money at the end of a certain time. 

(1) A Bill of Sxchangd or Hundi is a written instrument in 
which one person orders another to pay to him, or to some other 
person, a sum of money at a specified time. Thus . — 

A’j.500. Calctitta, ^oth May , iSgy, 

Two months.^ after date pay me or order Five hundred 
Rupees, value received. 

ToX-Y.gx A.. B. 

Lucknow,^ N.-W. P. 

Here the Bill is drawn by A. B. and sent to X- K, who on 
accepting it, writes his name across the Bill, and engages to pay to 
A, B or order AV.500 in 2 months after 30th May, 1897. 

00 Promissory Note or ^H'ote of B!s*nd, is a written 
instrument in which one person piomises to pay 3nother or his order 
a sum of money at a specihed time. Thus 

A\9.8oo Caliutta^ joih May^ ^^ 97 - 

Three months after date, I promise to pay. . 4 . B. or order Eight 
hundred rupees, value received. 

X. Y. 

Here, X, Y, engages to pay A. B, or his order Aj.Soo at the end 
of 3 mouths from 30th May, 1897. 

When a bill is due 2 months hence, it is called payable at tWO 

months’ Sight. 

542 . If now the holder of the Bill or the Note wishes to cash 
It before it'is due, he takes it to a banker or bill-broker ; and if he be 
satisfied of the credit of the parties to the bill, he discounts it ; that 
IS, he pays the sum specified on the bill or the note, deducting dis- 
count for the time it has still to run. But the practice prevailing 
among the bankers is to deduct the Interest «f the sum speciBed^ 
instead of the interest oj the Present worth of that sum, which is 
the True discount (Art. 533). And as the Present Worth of a sum, 
due at some future time is less than the sum itself, the true discount 
IS less than the banker's 01 meixantile discount, called the (Jonx- 
merciai or Practical Discount. Hence the difference between 
the true and mercantile discount is the bankers gain. 

Thus, it has already been seen that the True Discount on iV'.r .357 
due at the end of 6 months at 4 per cent, interest is Rs.i^ The Qont'- 
niercial Discount^ however, is the interest on A’l 357 ioi* 5 mbnths at 
4 per cent, and is therefore AV.357 Xtod xTi=^A'j.7. 2^1. 3/. nearly* 
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54 : 3 . A Hill of Exchange or a Promissory Note always runs 
3 days beyond the time s])ecified in it and these three clays are 
called the Three day;s of Grace. Although oiigmally a mere, 
custom, It has* now all the force of law. 

Thus, a Bill drawn on 5th Janiuiry at 3 months is nominally 
due on t;th April, but legally on 8th April. Moreover, calendar 
months are alv^ays reckoned, so that «'i Hill at 3 montlis, whether 
drawn on 30th or 31st Jan. is titwiimilh due on the 30th Ainil, and 
legally on the 3rd May. In calcuLitiii^y the number of days, it is 
usual to omit the d«iy on which the Hill is drawn 

Ex, I. Find the banker’s disc, on A’r.2505 due in 5 yrs. at 3! V 

The Banker’s discount is the interest on the given sum. 

Interest or Hanker’s discount on /IsAoo for 5 yrs at3y p — '/’• 

interest on Rs 2505 = A’y V' x Yoo~=^ i/\*>s.438. Ans. 

Ex, 2. A bill of Rwyjo is diawn on 8th March at 6 months, 
and discounted on 31 d June at 5 per cent Kind the banker’s gam 

The Hill is nominally due on the 8th of September, and therefore 
legally due on the 1 1 th. Also it is discoiiiued on the 3id June, and 
the number of days between 31 d June and iith Sept, is 100. 

Interest on Rs. 100 for 100 days at 5 j) c. = Rf 5 x I I,‘'j J ij} 

: Rsyyo Ryi^^ true disc ounl. 

/. true discount = A* j. ^ 10. 6a. 5*8/., 

73x7400 ^ ^ 

and A’j’. loo : Rs yyo .* Rs • banker^s discount 

/. banker’s disc ount = A’j.77o X VY X riMi = to 8a. ^yip 
/. banker’s gain = A’ j. 10. 8a. c/?^. -A’^.io. 6a. 

= 2a V4p Any 

Examples CLXV. 

1 . Find the banker’s discount on AN 4635, due m 2^ )eais, at 

2J per cent. . 

2 . A bill ot yvN.i28(X), due m i year 10 months, is discounted 
by a banker at 4 J per cent. ; what will the holder rev'cive ? 

Find the differcmce between the bankei’s and the triu‘ dis- 
( ount on Aj.7249. 6a. Hue in 9 months, at 4*) per c ent. 

4 . Find the difference between tlic l^rinker’s and the true 
discount on ;£300. 2f. brt’l, due 4 months hence, Ttt 6J per cent. 

6. How much less than the true piesent worth will a banker 
give for a bill of A'j.9504, due in 7^ months ; interest at 5 p. c. ? 

6. What will a banker gain by discounting a bill of AN. 73 to* 
4ci, due 2{- yeais henct, at 5J per cent. ? 

7 . What will a banker retain on discounting a bill of AN. 12750, 
draw'n on the 4th of March at 10 mouths, and discounted on the 
[4th of August at 5 per cent. } 
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8 A bill IS clr.ivvn for A’f.337 on July 17th at 2 months, 
<ind discounted Aug. iith at 3I per cent. ; how much does the 
holder receive ? 

9 What deduction does a l)anker make in discounting a bill 

for A’y 77163 ()a dr.iwn Oct. loth at 9 months and discounted March 
15th at 6} percent. ^ * 

10 . What does a b.inkei give as the pi esent woi th of a bill 
for £s^^‘ drawn on Sept 4th at 5 months and discounted the 

'jarnc day at 6f per cent.? How much is the result less than the 
true present worth ? 

11 How much does a banker |«ivc as the present wrirth of a 
bill for AV. 52534 4a drawn No\ 6th at 10 months, and discounted 
by him on Peb. 21st «it 4I pci cent •* 

12 . On 31st Oct a bill w.is drawn at 6 months for Ah 3097. loa. 
Hfi. and discounted lan 27th at 7 per cent. ; what was charged for 
discount, and how much did the banker gain ^ 

13. Kequicd the true discount on ^2454 2f lorf drawn on 
May 10, 1884, at 1 year, and discounted on April 3, 188;, at 9^ per cent. 

14 A bill was drawn on M-iy 14th at 2 mrmths, and was dis- 
counted on July 2nd at 8', per cent. If the bankei’s gain was is. 4//., 
for what sum was the bill diawn ^ 

15 . A person di->e')untmg .1 bill 8 months hefon' it is due, at 
6 per cent, interest, receives £2 79 Crf less than the amount of the 
bill What was the bill dr.iwn foi ^ 

16 A bill was diawn on M.iidi ir for 30 days, and was dis- 
vount^'d on March 18 at 4 ])er tent ; and the banker’s gam was As.5. 
What w.is the bill di.iwn foi ^ 

17. A bill for £i2Ci 59 was drawn on March 9 at 5 months, 
interest being calculated at 5 per cent. , the discount on the bill was 
£1. 5s. On what date was the bill discounted ? 

18 A banker discounted a bill 9 months before due, ami found 
that he would ha\e lost of what he deducted as discount had he 
reckoned true disccmnt Find the rate at which interest was cal- 
culated. 

544 . Commission and Brokerago. Ofio^mgsion is the 
charge made by a n ^g/en t for buying or selling guxjds, property, &c. 
for anotlicr, and is usually a percentage on the value of the g'oods'or 
property bought or sold. 

Brokerage is the cli.irge made by a Broken for buying or 
selling goods, shares, &r foi another ; and is usually a percentage 
on the full amount of the transaction 

545 . Cash Discount. Digeoupt, without reference to time, 
IS an allowance ^hich mcrchantTand tradesmen make to such of their 
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customers as are willing to pay ready money. This allowance is- 
usually a percentage on the amount of the account. 

546 . Since Commission, Brokerage, &c. is a percentage on 
the given sum of money, to find their amount proceed thus . — 

Miiltiply the sum by the number expressing the rate per cent, and 
divide by joo. Or apply of Three, 

Ex, I, An agent sells goods to the value of -AV.5835, on which 
he receives a commission of per cent. ; how much does his 
commission amount to } 

The commission = 583 5 x — 100) = A*s.2 18-8125 = A’j.2 18. 13^ . 

2, Find the brokera^on ;£5ooo at lA per cent. 

The brokerage — ;£5 ooo X 1^ X ji„ = ;^;75. Ani>. 

Y Insurance is a contract by which one 

\ party undert^es to pay a specified sum, at the death of a person, 
lor against any loss to houses or good^ by tiie, or to ships 01 their 
Ipargoes at sea, in consideiaiion of the piotectcd party paying yeai 
lay year, or once for all, a tertain percentage of tliat sum. 

The parties who t ake the risk ;n-y called the Insurer s 01 
Underwriters, and the pfoiectod party is Cciiled ihe TiiShred 
The consideration money paid by the msiiied is called the 
Premium; the instrument containing the contiait is called the 
Policy of Insurance ; and the stamp-duty on the policy is called 
the Policy duty. 

^ 548 . When a man insures, so as to recover not only his 

’^'property, but the premium and all other expenses 
iriSlh^nce, it is said to be Covered. ' 

549 . Insurance is calc ulated in the same way as Commission. 

Ex, I, What sum should be paid for insuring a vessel and 
cargo worth /?j,222jo, at 3[ jxt cent. ? 

22250 X 3i X 1 — /\^.723. 2cz . A ns. 

\Ex, 2, A cargo is valued at £,^210, 6s, ; the premium on' insur- 
ance^fftat the rate of 5 guineas per cent., policy duty at 4s. per cent., 
and commission >1^5 per cent. ; what sum must he insured to cover the 
cargo and the expenses of insurance, and what premium must be paid ? 
Deduct from In case of loss, for every ;£ioo 

Premium £$. ’OtR received fioin the underwi iters. 

Policy duty 4s, od, £$, 17s, <)d. is for expenses of m- 

Commission 8 j. gd , £s, 17s, 9d. surance, and the remaining £94. 

£S. 17s, gd, £94, 2s. 3</. 2s. 3d, is for cargo ; hence to 

recover both cargo and expenses of insurance we must insure ;£ioo 
for every £94, 2s. 3d. of cargo ; therefore 

£94, 2s, 3d, : ;£527o. 6s, :: £100 ; sum to be insured, 
or £94^6 ' £5^70 A •• 5 sum to be insured. / , 

/, sum to be insured = £^ x i <x) x y ==^rs6oo. A ns. 
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Also, the expenses of insurance are at the rate of ;^5. 17s, 9#/. for 
every £(^4. 2s. 3//. of cargo ; therefore 

£94. 2S, : £S'27o. 6v. :: £^. 17s. gd, : expenses of insurance ; 

expenses reqd =£(52701*^ x ^94jl)) = ^329- X 

and £94. 2s. yL • ;^527o. 6^. • £^ y. : pt-emium to be p^. 

/. premium reqd. = i:(5270t{> x 5 j •^94j{)) = ^^294. 

Examples CLXVI. 

1 . What does a fac tor receive fonjellin}* yoods to the amount 
of A\f.3758 5rt. 4p. at a commission of i^per cent. ? 

2 . What IS the ready money payment of an account amounting 
to A\s.3597. 6a., allowing a discount of 2\ per cent. ? 

3 . What IS the biokeiage upon a money transaction of £273, 

ly. Rt 3s. 4d. pel cent. * 

4 . What IS the brokerage on Rs.76'^1. 4a. at AV.i. loflf. 8/. 
per cent. 

5 . For what sum should goods, worth ^4384. os. 3d, be insured 
at £2. 6s. %d per cent., that the owner may lecover, in case of loss, 
the value of both goods and piemium ? 

6. A commission agent sells 1436 barrels of flour at A*J. 15 per 
barrel ; what commission does he receive at 4^ per cent. ? 

7 . The brokerage on a certain sum at 3s. per cent, amounts 
ft) ;^i. 5J. 7 id. ; find the sum. 

8 A man insured his house for AV. 16800 at A’j.3. 12a. per ccnt.» S 
so that m case of fire he might recover both the value of the house 
and the premium. Kind the Aaliie of the house. 

9. What sum must be paid to insure a cargo worth /VV25850, 
the premium being A’j.17. 8^., policy duty AV.i, and brokerage AV.i. 
4a per cerrt. respectively ? 

10 . A ship is insured for -J of its value at J per cent., and the 
insurance amounts to Rs ^ 560. What is the value of the ship ? 

11 . At what rate per cent is discount allowed when a trades- 
man deducts A?j.40. 6a. 6/. from a bill of Rs.Sgy. 14a. 8/. 7 

12 . An agent sells goods to the value of Rs. 7 g 6 S 3 (>- 4 ^- on 
which he receives a commission of 3^ per cent., while his office and* 
other expenses amount to 22.1 per cent, of his commission. How 
much clear profit does he make, and how much doet> he remit to 
his principal 7 

13 . A broker at the public sales buys 5 chests of indigo 
weighing 18 cwt. 3qrs 22 tbs. net, at Rs.2. 14a. 8p. per Ib. ; find the 
brokerage acf per qent. 

14 . A ship worth £15325 is to be insured, so that its value 
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and all the expense-* connected with its insurance may 'be ('ovcred. 
The premium is 2 i ^uinea-i per cent , policy duty 4v. per cent., and 
brokerage J portent.; what is the amount of the whole expenses 
paid^^on insurance ? 

16 . What sum mi^st be paid on the insurance of a cari»o of 
the v^luc of A’s-. 34575.* 4 ^/ , so that in ' ase of loss the carj^o and all 
expen! 5 CS’*of insurance mav he recoveied The piemiiim is at the 
rate of 71V.47 4^7 per cent , policy Ah j pei ( ent , and aj'ent’s com- 
mission I per cent 

550 Invoice, Acoory|t-Sales, &c 

An Account-Sale is Pstatenienl diawn out by a Commission 
A^cnt or Broker shewinj^ the sale^ he lias made of poods in behalf 
rof another p.irly. Jt is of the following foim 

'\t C'OUN I-S VI.F of 15 die ,ts of Lea, jKM S S .SV7/7 irom 

London, on .utount of Mcssis Hare j^nd Blatkett, t.'anton 


11. B. 

cw t qr. 

ll>s rwl ([1 

Yl,s. 

£. 

\ 

cA 


3 cliests 23 2 

15 gloss 2 0 

12 Laic. 




No. 

5 •• 'jS I 

24 . 7 I 

15 ... 





4 — 32 3 

6 ... 23 

iS ... 




1 to 15 

3 24 0 

iS 22 

11 ... 





1 19 0 

7 j> 3 

17 tier 





Deduct 11 3 

7 113 

7 





NVt 107 I 

oat;^II. 12s 4rf. jiei cwt. 

1245 

17 

9 



cwt ()1 

n»s 





(Jvci taker 7 2 

19 I I 

K) tare 





I )educt I 3 

5 0 I 

14 tret 





Nci 5 ~3 

14 at /'ll. JO\ ])cr 

ewd . ... 

(>7 

1 1 

1 



(boss 

ppiceeds .. 

1313 

9 

0 



ClIAROICS 








J cA 





Insurance on /^I320 at 2 per cent 

. 26 8 0 





Policy Duty 

... 

.. 3 18 6 

■ 




Kreieht on 120 cwt 

atilki^f. per cwl. 

- S IS 0 





PniiuiiTo and dock dues 

.. 40 6 6 





C>ther chaiges 

... 

.. 2 17 3 





Insunnice of fire 

.. 

2 I 5 





.Sale charges 

... 

..397 





Comimssiun <'n ^1313 gv. oef. at 2 */»/. 

c. 32 16 9 




t 

on jfi320. o«. at 

r. 6 12 0 

121 

J. 

0 


Net piocecdb due to Messrs. Hare and 

1 Blackett 

1189 

4 

0 

1 

London : 

!- K. S. BuiioiM 1 Cl Co. 





7'hc ^rsf July, rSo^ 

) 


1 




When a merchant (Henry Smith) of London ships goods, &c., on 
account and risk of a merchant (Charles Brown) of Calcutta, he 
sends with the goods a paper containing a memorandum of goods 
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with prices to the buyer. This ib called an Invoice. It is of the 
fj^llowing form, and diffcrb m many respects Ironi the simpler 
Invoices Riven in Paj*e 305 . - 

Invoice of 36 boxes of coflee shipped on board the S. S. 
GoUotida^ William Ikirkett, master, for Calcutlaon account and iisk 
of Charles Brown. 


CB. 

.No. cwt. qr. Ihs. cwt. qr. 

lbs 



L- 

s. 

d. 


1 24 3 18 gross 1 2 

25 tare. 




I to 4 

2 18 2 25 I 0 

9 

... 






3 36 I 7 2 # 0 

27 

... 






4 30 2 13 I 3 

14 

... 






1 20 2 7 63 

i 9 

... 






t> 3 19 








103 2 16 net at per th. 



507 

17 

0 


Charges. 

£■ 

s. 

d. 





Bond and Custom-house entry 

0 

18 

6 





Cost of empty boxes 

3 

4 

0 





Small charges 

I 

15 

6 





Bills of Lading 

0 

3 

4 





Biokerageon ;£i;o8ooat li p c 

7 

12 

_5 1 

*3 

*3 

9 


Commission on ;^52i 10 q at 2j p c. 

^3 

0 

10 




Insurance on ••• 2 p.c. 

10 

10 

0 





Commission on ;£525 # pc 

2 

12 

6 





Policy duty 

I 

3 

__ 4 _ 

27 j 

6 

8 


Eirors Excepted. 



... 

548 

17 

5 


The Jajan^:iS96. } 


• 



651.* Bill of Lading, Bill of Exchange, &c. 


When a merchant in London ships j^ootls to a merchant in 
Calcutta, he takes from the Captain of tlie ship a receipt of the 
Roods made over to his c'harge 'Phis is called a Bill of Lading ; 
and the Captain will not deliver the goods Ift any one who does not 
hold the Bill of Lading. 

The Shipper or Consignor also draws a Bill of Exchange on 
the Consignee fjrdenng him to pay to his Agent or to a certain person 
in his behalf the value cjf the shipment. It is of the following form : — 

No. 512. Exc/ia?i^c for i 7 -y- 

London^ Jan. lo^ iSq 6 . 

At Thirty-days after sight of this our First of Exchange (Second 
and Third of the, same tenor and date unpaid) pay to the Mercantile 
Bank of India, Limited, the sum of Five hundred and forty^eight 
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pounds, seventeen shillings and five pence, value received against 
shipment per S. S. Golronda^ which place to account of 

Henry Smith. 

To Messrs. Ctiarlks Brown & Co., 

. Calcutta. 

This IS accompanied with an advice containing the rate at which 
Exchange is to be calculated. 

Now, the Shipper may, if he chooses, send this Bill, together 
with the Bill of Lading and I^olicy of Insurance to his Agent in 
Calcutta for presentation to the Dmwee ; but insteatl of doing this, 
as it will incur some delay in getting the money, the usual cusiom 
is that he goes to a Banker and asks him to discount the Bill,. 
(/. e,) pay over the value of the Bill (less commission) on the strength 
of the documents. If the banker agrees, he takes the Bill and pays 
cash to the Shipper, at a rale of exchange to be agreed upon be- 
tween them. The banker now becr»mes the master of the goods. 

The Banker forthwith despatches the Bill by the fiist and 
fastest mail steamer to his Agent in Calcutta (sending also two dupli- 
cates, c alled the Second and Third of Exchange, by other steamers 
in case of accident). On its arrival in Calcutta, the Banker’s Agent 
presents the Bill to the Drawee for acceptance The Bill is then 
said to be sighted, and if the business is all in due form, the 
Drawee accepts it (z. cj signs it and writes on it the date at which 
it matures (z. c.) becomes due. The Bill is then returned to the 
Banker’s Agent and the Drawee binds himself to pay the amount 
of the Bill on due dale. When the Bill is attached to the Bill of 
Lading and Policy of Insurance, it is called a Documentary 
Bill ; if not, a Clean Bill. 

The Bill, which one merchant draws on another for ccitain 
goods sold to him is callecl a Draft, and it becomes a Bill when 
the buyer accepts or puls his signature to it. 

552. Exchange. Exchange is the rule by means of 
which It is ascertained what sum of money of one country is equi- 
valent to a sum of another, according to some settled rate 

of commutation. 

ThuSj by Exchange find the value of ^5 in and vice-versd. 

653. The Course of Exchange is used to express the sunv 
of money of any place given in exchange for a fixed sum of that 
of 'another ; and the Par of Exchange denotes the sum of money 
of any place, which is of the same intrinsic and real value as that 
fixed sum. 

'Vhus, in the Par pf Exchan^e^ is equal to A’j.io ; but in 
the Course of Exchange sterling, a fixed sum, is equivalent 
to a variable number of Indian Rupees, more or less, according to 
circumstances. 

The Arbitration or Comparison of Exchanges is the 
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anethod of determininj^ upon the rate of Exchange, called the Par of 
Arbitration, between the first and last of a given number of places* 
where the Course of Exchange between the first and second, the 
second and third, &c., of those places is known. It is called Simple 
-or Compound Arbitration, as three or more places are concerned. 

654 . Exchanges between merchants are effected by means of 
written instruments, called Foreign Bills of Exchange or briefly 
Foreign Bills ; and a Bill on London entitles the holder to obtain 
.gold in l^ondon for the value of the amount mentioned in the Bill. 

Foreign Money Table. 


(a) Gold Cur*rencv. 


France, Belgium, 
Switzerland 

-...I franc 

=5 100 centimes 



Italy 

Spain 

(kecce 

...[ lira 

= 100 centcsimi 



...I peseta 
...i drachme 

= 100 ccntebinios 
= 100 Icpta 

- = nearly. 

Servia 

...I dinar 

= 100 paras 

• 


Bulgaria 

...I leva 

= 100 btotmkis 



Romania 

...l ley 

= 100 bahis 



Austria 

...I florin 

= 100 kreutzerb 

« IS. 

11}^. ... 

German Empire 

...I marc 

= 100 pfennige 

= 

irjflT. ... 

Holland 

...I florin 

■=s 100 cents or 

Ui.. 

8^. ... 



20 stivers^ 

1 

Norway, Sweden, \ 

...I krone 

= 100 ore 

= 1.5. 

id. ... 

Denmark J 



Portugal 

...I milreib 

= 1000 reis 


6d. ... 

United States ) 
Canada / 

...I dollar $ 

= 100 cents 

= 4f. 

2d. ... 


(fi) Silver 

CaRRENCY. 



India \ 

'Ceylon J 

...r rupee 

= 16 annas \ 

= 100 cents J 

= IJ. 

4d. ... 

China * 

...I tael 

= 1000 cash 


hd. ... 

Russia 

...I rouble 

= 100 copecks 


i\d. ... 

Turkey 

...I pound 

= 100 piastres 

= i8,y. oid. ... 

Japan 

...I yen 

= 100 sen 

9 


I ftm • • • 


555 . From the nature of Exchange we see that the operations 
necessary to calculate it, are only applications of the l^U of Prt^or- 
tion ; but the easiest method is the application of the CuSW Bulb. 


Ex. I. What Indian money must be paid for ;£6643. ly.?. 6<£, 
ithe course of exchange being is. lo^d. per rupee. 

(i) If. lojrf. : ;£6643. i7f. (> 0 . :: Ee.i : sum in Indian money ; 
or 22jk ; 1594530^ :: Ee.i : sum reqd. 

. /. sum reqd. = Es.(. 159453 ®+ 22^)- A>.7o868. 
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(ii) Reqd. no. of /?j. — ;^J6643. 17s. 6d, or 
I j. or £>^1 = Re. i 

/. no. of Rs. reqd = 6643^ x -V == 70868. 

Ex» 2. If Lhe exclninge between Amsterdam and Pans be 54^^. 
for I crown, and between Am-^terdam .nid London be 33.^. ^d. 
Flemish for £i ; what is the pai of exchange 01 the arbitrated price 
between Pans and London ? 

Let .X be the e\rliani»e value of the crown in d. 

Reqd. no. of d.=-i ( row n, r = 54 x 240 , _ . 

I Clown =SAd I ■ 405 

33.9. cjd or 403^ ’^£^ 240^/ Hcnc'^ 1 crown at Paris = 32/^/. in London. 

/ 

/ E.r. j. Convert A*.i.2 3ooo into En>’lish money, when Enjfhsh 
Wnoney is at a premium of 15 per cent ; the p.ii of exchange being 
2s. per rupee. 

At par, 2j.‘ =A*c.i ; /, at 15 p c premium, 2a = 7 ^e.i +Re.i^n\y — Rs.i', 
/, Re. I = ^ 2s. == 1 T-i ; iind /, 4*9.23000= x 23000J. = ;^20oo. Am. 


Ex. 4. A New' York men hant remits 27940 ilorins tt> Amsterdam 
by w'ay of London and Pans, at a time when the exchange of New 
York on London is 4*885 dollars for of lamdon on Pans is 25 fr 
40 c. for and of Pans on Amsterdam is 212 fiancs for icx? florins ; 
^ per cent, broki'iagc* being paid in London and m Pairs. 


Dollars reqd. = 27940 florins, 
100=212 fiancs, 

100= icx^ifr , w'lth brokerage 


2540= 100.' £ , 1 1420 317 


Dollars reqd. 

_ 27940 X 21 2 X 80 1 X 801 X4883 
loox 100x2540x8 X 8 X 1000 


I =4 885 dollars ; 


1 = 11420 dollars 32 c. Ans. 


Ex. 5. Find the par of exchange between the U. S. gold e;iglc, 
weighing 258 grains V*. fine, and the sovereign of which 1869 weigh 
40 fiis. of gold \ \ line, (i eagle = 10 dollars.) 

reqd. = I eagle, 1 . _258 xgx 12 x 1869 


£^h reqd. = I eagle, 

1=258 gis. $ standard, 
10= 9 grs. fine. 


^’sieqd ---v 

^ ^ lOX 1 I X 5760x40 

=2*054838... 


n = i2grs. Bntf standard, (,>.) j eaKlc=;£2 054838... 
5760= ilb. I dollar gold =£’2054838... 

40=£i8C9 ; 


/, I dollar gold =£’2054838... 

^' = -2'^5-4-866s $. 


V^'fejr. 6. Find the relation between the sovereign and the Napo- 
leon, as determined, from the intrinsic value of the two coins : — 
40 lbs. IJritisli stancJa,rd gold, H fine, is coined into 1869 sovereigns ; 
and 15432 grains French standard gold, Vij fine, is coined into 155 
Napoleons, (i Napoleon » 20 fr) • • 
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N apoleons reqd. = ;£ i , 

i869=4o1]>s. British standaid 
12 = I libs, fine, 

1 = 5760 grs... 

9=iO};is. Ficnch standard, 
15432=155 Napoleons , 


/, Napoleons icqd. 

_ 40 X 1 1 X 5760 X 10 X 155 
1869 X 12 X9 X 15432 

— I 261 106 

£1 — 1 261106 Nttpoleons 
= 25 222 1 2 francs 
“ =25 fr 22 c j4//s. 


Examples CLXVII. 

1. Reduce 1 857. I4t. jrf to rupees, &c at the rate of u. iilrf 
for I rupee. 

2 . How many francs will be ^uen m Pans for ^688. 149. 
when the course of exrh.inge is 25 fi 42 1 c foi £i ^ 

3. If;^i=24fr. 57 c, express in francs and centimes 107. 

i6j. and £2^6. 3? 4]d. 

4 How many dollars must be i»iven for a letter of credit on 
London for £2}\6 lor., when the exchanj»e is 489 ( ents for £] ? 

5. What IS the arbitrated rate of e\c 1 ian.L;c between H.imbuixh 
and Paris in fraiK's pei 100 maics, when the couise of exchange 
between London and Pans is 2545 fiancs for and between 
London and Hamburgh 2048 jifcnnige for £i ^ 

6. A person in London owes another at J^etersburg 500 roubles, 
exchange at 4.od, stciling ]>er rouble : ])iit remits to Paris at 24 francs 
per pound sterling ; thence to Lisbon at 500 leis for 3 fianrs ; thence 
to Amsterdam at 20 stivers pei crusado ol 400 leis and thence to 
Petersburg at 25 stivcis per rouble ; find the arbitrated rale between 
London and Petersburg and the gam or hiss by the cin'uitous mode 
of remittance. 

7. Tlie rate of exchange between Janidon and Petersburg is 
31 if/, for one rouble, between Vienna and Petersburg is 95 2 florins 
foi 60 roubles, and between Pans and Vienna is 93I florins for 200 
francs ; find the arbitrated rate between London and Paris in francs 
for;^i sterling. 

8 If London exchanges with Holland ut a gam of 61 per cent 
when the rate of exchange is at 35J. Od. per £ sterling ; what is the 
par of exchange ? 

9 . A person on leaving Lngland exchanged his English money 

for French at the rate of 25 francs for a sox'creign, and on arriving at 
Munich received 135 Bavarian gulden for 300 francs ; what was his 
loss (i) in English money, (ii) in French money, supposing a gulden 
to be worth i.y. ? « 

10. The rates of exchange being =25*4 francss 375 francs = 
105 kreuteers, 60 kreutzers*= i florin and the cost of travelling in 
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Germany being florins per German mile which is equal to 4^ P-nglish 
miles ; find the expense, in English money, of travelling 38 1 English 
•miles in Germany. 

11 . If ;£l be worth 1175 Dutch guilders, loi thalers v^orth 
*75 guilders, and 2 thalers worth 7-35 francs, how many francs should 
be received for £40 ? ^ 

12 . Exchange 5220 dollars for English money when it is at a 
premium of 7.^ per cent., given that at par 1 dollar =4^. 2//. 

13 . Exchange 71^^.19000 for English money when it is at a dis- 
count of 5 per tent., given that at par /vV.i —2s. 

14 . A merchant in Calcutta wishes to lemit AV.4100 to London, 
a rupee being equivalent to is. 3^. For what sum 111 English money 
must he draw his bill when bills on London aie at a premium of 

per cent. ? 

r 16 . Calculate the par of exchange between the dollar and the 
shilling, when British standard silver is valued at to\d. per oz., 
having given that i dollar weighs 412^ giains, and is 1^5 fine ; and 
I ft. Troy standard silver, fine, is corned into 66 shillings. 

16 . When British standard silver is valued at 6i|</. per oz., 
find how many francs are equal to 20J., having given that i ft. 
Troy standard silver, jJJ fine, is coined into 66 shillings, and 15432 
grains French standard silver, fine, is coined into 200 francs. 

17 . A person in l-ondon ow cs another at St. I^etersburg 2460 
roulJles 50 copecks, which must be sent to him through Pans. He 
pays the neeJhiil sum to his brokei at a time when the exchange 

■•betw^een London and Pans is 25 fi. 35 c. for £\^ and between l^ans 
and St. Petersburg 339 centimes for 1 rouble. The broker delays 
remitting until the rates are 25 fr. 62 J c. for £\ and 337 centimes 
for one rouble. What does the Jjroker gain or lose by the delay ? 

18 ., Find the value of £\ in marcs and pfennige of Germany, 
having given that 15432 giains ol fine gold is coined into 139J 
20-marc pieces, that i ft. of standard gold is coined into 46|g 
sovereigns and that standard gold is fine. 


556. Annuities. An Annuity is a fixed sum paid periodically 
under certain stated conditions ; the payment may be made either 
once a year or at more frequent intervals. 

, Annuities are called certain when they are payable for a fixed 
number of years ; v%hen they are payable during the lifetime of a 
person, or of the survivor of a number of persons, they arc called 
contingent or life annuities ; and when they continue for ever, 
they are ^ called peroetual annuities. An annuity is said to be in 
possession, when inn|>ayable at present ; but when the payment 
IS not to begin until after the lapse of a certain number of years, it 
is called a deferred annuity, qr reversion. 
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It the ani)uit} is to continue for ever, it is called a^erpetuity. 
An annuiljt-is said to be worth as many years* puJffi ase as there 
a’e pounds in the value of the annuity of ;£i. ■ ™ 

557. A freehold estate is an estate which yields a perpetual 
annuity called the rent^ and thus the value of the estate is equal to 
\ > many years'^ pit ft hasc or so many years’ rent. 


K\\ t If a freehold estate he worth 20 yeais’ purchase, find 
tae rate of interest. ^ 

If tho annual lentbe/j, the \alue of the estate is ^20. 
r.it<‘ of interest — x Joo) 01 5 per emit A /is. 


K.\. 2. If thi‘ rate of mtciest he 4 pei cent., how many years' 
jniuhrise is jin estate woith *•* 

'The inteiest would amount to f^\oo in {';^ioo-- ;^4; or 25 years, 
the estate is woith 25 3’ears’ purchase. Am, ^ 


Kv >’. An estate is bought at 25 gears’ purchase foi ^15000, 
t\\o-thirds of the puichase money lemaining on mortgage at 3 per 
( ent. 'file coat of n'p.iiis averages per annum What interest 

does the pui(ha'>er make on lys investment ^ 

S ^15000 or ^loooo remain'^ on mortgage ; so he mvt^sts only 
£ 150CX1— 10000) or ;^j5Qpo Also the estate being bought at 25 years’ 
pun base, he gets yearly of ^i5cx>o-- ^600 

Now h(‘ has to pay , X;£ipjoo 01 ^’3C)ofoi intent on mortgage. 
/. his total e\pon'=fCs aic 300+^, 106 -';^4oo 


Ilcnu e, on ?ooo he gets an annual income of ;^(6oo - 400) or ;£2oa 

pc* ^cnt. reqd. 

/, Kite per cent ieqd.==4 Ans 

— 


Examples CLXVIIL 


1 A freehold estate IS sold at 281 v ears’ puichase. What rate 
o* intc*rest is received on the iiixestment ? 

2 How many yearV pun h.ise, (/. c ) how m.iny years’ rental, 
''houkl be jiaicl for freehold |)ropert> to clear 3! ];er cent- ? 

3 A person purchased a freehold estate for /\*J.40(X)0 ; what is 
the annual rent, if it is woith 25 3 ears’ purchase ? 

4 . A freehold estate worth /ih.38oo a year is sold for AV.yooocf^ 
find the rate of interest. 

5 An estate is bought at 20 years’ purchase for AV.200ooq, 
llirec'-quarters of the purchase money rcminning on mortgage at 
4 pei cent. The cost of repairs averages Rs.\^qo per annum. What 
interest does the purchaser make on his investment ? 

6. A* College purchases 47 ac. 3 ro. 9 po. of land for ; 

and 33 ac. i ro. 20 po. of land for ;£i974 \ the incidental expenses of 
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JtransItlH J&c. ^Amount on the first lot to and on the 3 nd lotto 
jf40 ;^thirfir5f1ot realizes a yearly rent of j(^2. 4s, An acre ; j^c second 
^ many yearV purchase wan 


lot a 


given for all the land ? • 

7. An estate is bopght at 2$l gears’ purchase foi j£ 34 oo ; three- 
fifths of the purchase money icmains cm mortgage at 4) percent. 
The cost of repairs, &c. averages £g. 69. Sd. What interest does the 
j^urchascr make on his in\estmcnt ? 

K*^he annual lent of a freehold estate bought for £SSi7, 
is j£545* t5f- 6(f ; at how many years* puusliase was it bought ? 


CHAPTER XV. 

Stocks and Shares. 

566 . Stocks. Stock lb the term ap)^li(‘il to money lent to 
the Government of a coinniy, oi to a 1 lading Company, at some 
•specified rate of interest. 

When the (iovernnient of a Countiy wants money for an) pur- 
pose, such as to cany on any costly wai or to lonstiuct a largt 
railway, it geneially hor>ow^ or (ontrach a Loan. If the money is 
borrowed fiom the nation itself, it is called the National Debt ; 
but if bonowed fiom people of other nations, it is tailed a Foreigfn 
Loan, or moic bncfl), a Loan. The boi lowing of money b) the 
Government is effected by giving to the Lenders in exchange for then 
money, Government Bonds or Acknowledgmients, implying 
♦ * that the Nation is indebted to them for the sums advanced, whilst it 
reserves to itself the o)>tion of the Ttme of paying off the /’r/;/- 
on the express condition to pay the interest on it regulaily at 
fixed periods in the mean time. 

Thus, if the Gov crnnient of India w^ei e to boi row to the amount 
of 5 crores of rupees at 4 per cent., and A had lent A’j.iooo of this 
sumj A would be satd to have 1000, 4 per cent. Stock, and would 
receive a document entitling him to receive the Interest, Rs.40) 

upon this stock froirf year to year, until the Government chose to 
repay the Principal and put an end to the debt. 

• 559 . The source from which the Interest is paid is called the 

Public Funds, or simply the Funds, being however, only an 
imaginary Property, representing the credit of the Country itself, 
which is pledged to, rhe payment of the debts contracted by its 
Goyefhtnent ; the Intenest is jpaid half-yearly^ and the document, 
entitling the possessor receive it, may be ^^old and transferred 
iirom one pariy^to another, just as any other kind of propeiJ|;y* 

MO. The debts of the British and the Indian Governments are 
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m tht form of Bonds or Promissory NoteSp Mooty the * 

(fOvcrninent of India is said to be invested in Govemiasnt of 
India Securities , but when lent to the (xoveinment of 'England, 

It }S said to be invested m the Funds 

561 Ihc following are thfe most impoitint of the English 

Stocks * 

(1) The Consols ibbreviaied from C>n^olidahii Annuthts) 
ire so called fiom tlu consolidation oi imil^amation of several loans 
into one loan bcaiiii^ the umfoim mtcicst of 3 per cent now 
1 educed to 2} per cent 

(2) I Ik Reduced Consols irt so called because then late of in- 
teit^'t was ruiuied Uom a hi^hci to i lowti laic at a subsc quent date. 

\,j) tho^New 3 per cent Stock hive origin itc cl from the 
comcision of a higher stock to i 3 pci cent slock 

Hcsidcs these, theu is asm ill imount of New 2^ pii cent Stock, 
ind still '•mailer amounts of New 3* per tent, and” New ^ per cent, 
stock 

562 It IS usuil to name the scvti il kinds of stotks aecoidmg 
to the anuuil 1 ttes ot intcicM tht> beu is the 2^ pei cent consols’, 

the I Lukish 5 pc r t ents , the 4 pei cents , * the 3 pei cents ‘ the 
4 pci cent piomi ^ory note, ind so on Flu puces of the various 
tofks published m the mone> muket column in Ncwspapeis, are 
s lid to 1 )( quoted 

I bus, if tli^ 4 per cents be quoted in the money maiket at 96, 
the meaning ot this is, thit for As 96 <11 ;^96 of monev a poison can 
purchise Ab 100 01 ^100 stock, which will entitle the ownei loieeeive 
i half >early dividend of A’s 2 01 Jji fiom (lovcrnment 

563 1 he fluctuations in the price of stock aie not e aused by 
any vaiiation in the rate o intcie:»t which is p iid , for it is fixed once 
for all b) the Ciovernment it tlie time the money is bonowed But 
eommeicjil or political changes 01 cxpeetations at home tnd abroad 
constantly disturb the price of stock, even two or thief times m the 
uiffie tccoiding to cireuinstnc es Hence, if a pei son S0(l out 
his stock from the Funds, he will be able to obtain more pr l^ss 
sterling money for each of his bonds, according to the interest it 
bears and also according to the eircumstanc es of the times, 

may influence the stadt/ity of the national eieelit , and if he 6 uy itUo 
01 invest capital rU'ithe Funds, the sum of leady mo;i;tev advanced by 
him for each bond will be regulated by the s,ime circumstances 

Thus, if at the time A wished to sell his stock, money was else- 
where making 5 per cent , it is plain that no one would give him 
j^ioo for the Tight to receive 4 , but since j£8o of comiSQubn or 
i>terhng money (as it is tailed) would now bnng interest, he 
would bejfble to.$ell his ;^ioo stock for , and the 4 pel 
would be said to be selling at £So 
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564. The students should most carefully note the difference 
between the paper or nominal value of stock and the cash or actual 
price^ and also between the 6 uw invci^ted and the amount of stock held. 
Thus, if the 4 per cents, are at 96, a man who invests 19300 will 
be able to purchase A*j.2000o stock. And, therefore, while the amount 
of stock held by the mrfii in lIjis case is AV. 20000, the actual or cash 
value of that stork is only /?j. 19200. It is also worthy to note the 
expression so many tn the many percents, foi instance ‘^£5000 in the 
4 per cents.’ 'fhe meaning* of this expression is not that the man in- 
vested £s<x>o m the 4 per cents , but that he holds stock of the nominal 
value of ;^5ooo in the 4 per cents. If we suppose these 4 per cents, to 
be at 98, the sum in\estt*cl at the tunc of pui chase w'ould be ;649oo 

565. Shares, liadmg- Companies raise monev m a different 
way. Suppose several persons interc'>ted in a paitKjplar line of 
business, such as the constiuction of a railway, meet together and 
propose to start a company. These men, called Promoters, first 
decide what amount of money or Capital w'lll be required for the 
purpose, and elect among themselves a few who are most fit to 
man^e and direct the affairs of the company. These men arc called 
the Directors and the associatujn a Joint Stock Company. 
The directors then issue a prospectus, stating the amount of 
capital requited and the r.ite of piofit expet led if the pioject 
succeeds ; they divide the capital into a laige number of equal 
parts or Shares and invite the public to subscribe towards 
them. A man can take as many shares as ho pleases, and thus 
become a Shareholder. Cienerally the whole amount of a share 
is not paid up at once. The directors make several Calls upon the 
shareholders for paying up each time a part of the amount. Some- 
times the whole capital is not required but only a part of it, and 
each shareholder has to pay a proportionate part of his share. The 
part which is thus paid is called the Paid-up Capital When all 
the shai^*s are fully paid up, and when, therelore, the capital consi- 
dered necessary for the project is raised, the Company usually 
converts its shares into stocky because, in the case of. Stock*, transac- 
tions can be carried on with leference to any portions of tty w^hcreas 
in the case of Shares, fractional parts of those Shares cannot be 
transferred. When the concern begins to yield profits, they are 
divided among the shareholders at so much per share or generally 
at so much per cent., at regular intervals usually six months, after 
a\l the expenses are paid and a certain amount is .set aside to meet 
contingencies. This is called the Reserve Fund. What each 
shareholder receives as his portion is called his Dividend. Hence 
It appears that the rise or fall in the market value of shares depends 
very much on the dividend which is declared. 

Suppose a compan/s subscribed Capital is 20 lacs divided into 
20^000 shares of 100 each, and the paid-up capital 16 lacs or 
jZkSoper share. If th^ net promts at the end ef six months be 
J&.25000, the dividend would be 4^^.25000 for 20000 shares or Re.u 
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per share ; and the percentaife on the paid-up capital would be. 
Rca. 4a. on /?j.8o in the half-year, /. e., 31J per cent, per annum. 

568. Preference Stock. When the originally subscribed 
capital of a Company proves insufficient to carry on the project, it 
does not, in such cases, issue more shares of the kind issued at first, 
but boirows money at a fixed late of mterost* promising to pay this 
interest before the profits arc divided among the shareholders. Capi- 
tal raised in this way is railed Preference Stock, as distinguish- 
ed from the capital subscribed at the beginning, which is called 
Ordinary Stock. 

567. Debentures. The deeds of mortgage or bonds given by 
Joint-stock Companies, Muncipalities and similar other Corporated 
bodies for borronved money ^ aie called Debentures. 

568. Par, Premium, &c. When the market values of 
stocks arc the same as their paper or nominal values, they are said 
to be at par ; when greater, at Premium or above par ; when 
less, at Discount or below par. 

Thus, if ^j.Too stock sells for /f.9.100, it is said to be at fiar ; if 
at Rs 105, at 5 Premium or above par ; and if at 96, at 4 Discount 
or below par, 

569. Brokerage. Turc bases and sales of Stocks, Shares, 
&c. are usually made through Ay;tnh^ called 8tock-brokerB or 
Brokers, who gencially t harge i per cent {u e, ia. on i’?j.Too, or 
2s, 6d, on ^100} upon the amount of Stock bought or sold. Hence, 
the broker a must be added to the puce of Stock which is bought 
and subtracted from the price of that which is sold through them. 

Thus, if the market value of /;h. 100 stock be /^^y.I02. 8<i., the 
buyer will have to pay ion'., while the seller will get only 

Rs,\ 02, ta. Unless the brokerage is mentioned, it need not be 
noticed in working Examples m Stocks. 

570. All Examples m Stocks depend upon the Rule of Pro- 
portion^ «\nd may therefore be solved bv the Rule of Three. 

Ex. 1. What sum of money will purchase 24000 stock in the 
3 per cents, at 89J ? 

Here, Rs,\oo stock costs R^.Z^\ in money ; 

/. Rs, 100 stock : Rs.24000 stock . yi?J.89j : reqd. sum of money ; 

/, the reqd, sum of money = A^^.( 24 Q x 890a sy?j.2i48o. Ans. ^ 

Ex. St. What sum must be im ested to purchase ;^ 23 O 0 stock 
in the 3 per cents, at 90^, brokerage \ per cent. 1 

Here, £100 stock costs, with brokerage, £(9oi+i) or ; 

£too stock : £2300 stock :: /90J : reqd. sum of money ; 
reqd, sura of monev=»/(23X9Qi)=” £3o8i. loy. Ans. 

Ex. A person has one lac of rupees stock in a Tea CoJonpany 
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whose shares are at 135 per cent, premium. He sells out ; what 
amount of money will he receive, brokerage being ^ per cent. ? 

Here, ^j.too siock sells for yi?J.(235 -i) or /v*j.234i in money ; 

/* ^^.100 stock : A’r.iooooo stock :: AV.2345 * reqd. sum of mone> ; 

reqd. sum of money = A’ j.( i 000 x 234^^) ge /\\<‘.234875 A ns, 

• ~ 

Mx. 4, How much will be received from the sale of ;£245o. loj. 
Stock in the 3^ per cents, at 96J, brokerage i per cent. ? 

Here, £^00 stork realises ;£(96J-i) or ^£96^!, in money; 
;£ioo stock : ;^243o^ stock : ;£962 . reqd ‘mm of money ; 

/, reqd. sum of money = ^(24*505 X96‘375) = /2;)6i. 13.^. 4ld jg. 

Ex, S- How much stock can be purchased by investing 
Es, 2 S$oo in the 3 per cents, at 75 ? 

Here, Ar.75 money uill purchase AV.ioo stock ; 

/. Es, 7S : 28500 A*saoo : reqd. amount of stock : 

reqd. slock = A’j.(285oo x loo-r 7 5) = A’j 38000. A ns. 

Ex. 6. Find the quantity of stock purchased by investing ;£2353 
in the 3 per cents, at ooj, biokerage per cent 

Here, ;^(9oj H-i) 01 ;^9oi will be required to purchase £ioo stock. 

/. £90^ : £23Sj '• £^00 stock : stock reqd. 

/, reqd. stock=:;£(2353 x ioo4-cjo^)g- /2()oo. Anw 

Ex. 7. What amount of India 5 pei c ent. stock at u i J must 
be sold to realise AV. 17728. 8^5. through the agency of a broker ? 

By selling AVico stock, Rs.(\\ i - 5^) or A’j.i 1 j I i an be realised ; 

/. : A’j.j 7728J . A\v. 100 stock : reqd. i,nantity of stock ; 

reqd. stock «A’.f.( 1 7728.^ x 100— 1 1 1 \) — R6 r c< op A ns. 

Ex. 8, A person invests ;^14340 in c'onsols when they aic at 
89J and sells out when they aie at 93j; ; what is his gain ? (brokerage 
as usual y. 

Here, the st<*ck which costs ;^(89j + i) or ^89^ is * sold foi 
i^(93|"*A) ; therefore on every £89^ there is a gain of 

2(93i^M) or £3^. 

/. £S9i : £14340 :: £3i - gain required ; 

/.gain re^id.«;^(i 434 ox 3 S-f- 89 j;=^ 58 o. Ans. 

E.i. 9. A pcr:>on buys Railway Stock at 893, and sells out 
at- I03i, and clears A’j.38}o ; how much money did he invest ? 

Here, what cost him ^^.893 he sells for Ajr.yo3J, and therefore, 
on every J?jr.893 invested, he gains ^.^.(1031-89*/) or .^j.i3f. 

^J.133 : Rs.38$6I !J Rs.Sgl : money invested ; 

/, reqd. moi4ey=»8fjf*(38sox89}-i-i33)«*AV.2^3a Am.^ 

Note. InExainples like the above, the rate pf imeasst is not 
coeaidered, for no Income enters in the statement. 
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Examples CLXIX. 

1 . How niiicli money must be j^iven for the puicha.NC of 
1 1 1 A’y 450 j in t\w 3} per cents, at 8S ? 

<2; jCsSS^ 4 cents, at 97 J 

^ 5 ) .^ 439 - i2v. 5^f. in the 3i per cents, at 92; J 

^4) AV.46;94 in tlie 4 per cents at 81 ? 

15 > jC^S^ "1 3 P^’ <;o^, brokeiiiyc as usual ? 

1^6; AV 32577. 12/r in the 3^ pei cents, at 91 ^ 1 , brokerage ^ per cent. ? 

1 7j A^ 8833. 5/'r 4/>. m the 5 ])cr units at 3 J premium, biokerage ^ p.c. ? 1 
8) ^'1229. 3f. 4 ^ in the 4 pen cents, at ^ disc omit, brokerage ^ p. c. ? ' 

2 Ilow’ much money can be obtained fiom the sale of : - 

(1) A’y. [Oooo in the* 3I pei cents, at 88** ? 

(2) A*\.J25o 5. 4<'r in the 3 per cents, at 64^ ? 

13; A’i 7569. ()(i in the 5 pei cents, at 6^ pieniium ^ * 

4> 3: cents, at 98^, brokeiagc as usual ? 

[S I A'j.735is in the 4 per cents, at 9bJ, brokerage i per cent. ? 

3 . Kind the quantity ot stock purchased by m\esting : — 

\ I ^ /^s 8280 ill the 3i per cents, at 92. 

( 2 j i,'82i. 5.V. in llic 4 per c eiits at 82^. 

(31 ;£b|5i. y. iyd. in Bank Slock at 217^. 

{4) As 125466 I3cr. 4p. in India Stock at 252. 

(5; A?j.23172. 6 a. in the 3 pei cents, at 95;}, biokerage as usual. 
t6) ^rior. 6 \ m M. KailwMy Stock at 8’^ above par. 

(7; A’f,6307. 12a. in K. Railway Stock at 27 1 below par. 

;^5o6. 9s. 2 d 111 the 3I pei cents, at 89^, brokerage ji per cent.' 

4 What amount of slock must be sold, when the quoUition is 
12 '' abdve par, to realise .^11306* J ? 

6. If I lay out /?J. 13597. in the purchase of the 3 per cents, at 
92^ and afterwards sell it at g 4 i.> what proiit shall I make ? (broker- 
age as usual.) ^ 

6. A person expended £26s3- los. m the purchase of the New 
3i jicr cents, at 974, and after a time sold out at ^ 6 ^ ; tind his i0^s,^the 
usual brokerage being charged on each transaction. 

7. A person bought some 2I per cent, stock at 65J, and sold 
It when the price had risen to 691^, thereby gaming A'4f.i256. 4<i, ; how 
much money did be lay out ? 

8. If a person invest .^J.126540 in the 4 per cents, at, 991 ; ^ 
yshsLt prtce iinist he sell to gain AV.isSi?* 8ti. ? 
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9 . How much stock in the 4 per cents, must be bought at 96, in 
order that by selling out at par /^s 250 may be gained ? 

10 . How much must a person in\'est in the 3 per cents, when 
they arc at 10 per cent, below par, that by selling out when they are 
at 5 per cent, premium he may gam Rsa2So? 

11 . I buy 5000 stbek in the 3 per cents, at 8<;, and sell out 
when the funds have fallen 3^^ per cent. What do 1 lose by the 
transaction ? 

12 . A person sold A*j.6oooo 3 per cent, stork at 95, thereby 
realising >i*j.8oo more than his investment. At ^\bat price had he 
bought in } 

13 . A person invests /?j. 1 5000 in the 3 i per cents at 98. He 
sells his stock when the funds rise 4 per cent , and invests the pro- 
ceeds in the same stock when they sink again to 98. How much 
more stock does he now hold ? 


571 . When a transfer of capital is made from one kind of 
stock to another, it is evident that there will be an equitable claim 
for more or fewer bonds of the second stock, ac( ording as the rate 
of interest of such bonds is less or greater than that of the first ; 
thus, a number of bonds 01 quantity of stock in the 4 per rents., 
will produce the same interest as a greater quantity of stock in the 

3 per cents., and consequently be of the same value to the possessor 
in point of income. Hence, all questions on the transfer of stork 
from one kind to another belong to the Rule of Three Inverse. 

lix. I. What annual income will be derned from /vV.42750 of 

4 per cent, paper ? 

Here, A?j.ioo paper yields A’j.4 interest per annum ; 

/, J^s. joo : Aj.42750 •: Aj. 4 * annual income reqd. 

/.income reqd. = Aj. (427 5x4)=-- AV. 1710 . Ans, 

Ex, 2, What income will be derived from investing /3220 in 
the 3i per cent stock at SoJ } 

Here, tor every ;^8oJ we get 100 stock, and the int on ;£ioo 
stock is J therefore fqr every .^80^ of money we get £3^ interest ; 

/• ;^8oJ : ;^3220 ■: f3l : reqd. annual income ; 

. /. reqd. income ==;^{322ox3j^8oJ)=,£j^ Ans, 

Ex. j. What sum must a person invest in the 3 per cent stock 
At 94t to have an annual income of Es.240, brokerage ^ per cent } 

To get Es.3 annually^he will have to invest -^-^.(94^ + ^) or ^J.94j. 
/, Rs,3 : .^^.240 :: Es*g4i • reqd. investment ; 

/.reqd. investment « ^r.(8o x 94i)« ^j. 756a Ans. 
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Kx, 4. Find the n Iteration in income occasioned by transferring 
A’j.32000 stock fiom the 3 per cent, stock at 86^ to the 4 per cent, 
stock at 1145, the brokerage being ^ per cent on each transaction. 

The price of Rs 100 stock ^'excluding brokeiage) in the 3/. i. is 
or A'j 86|; and the price of A*.y.foo stock (inckiding 
brokerage) in the 4;^. c, is + i) or Rs ii®. 

Rs\oo : A’.f.32000 . AVSbj proceeds of sale of the 3;^. <r 
/, proce<*ds of sale = Rs /'320 x 86 1 ) = Rs 27600. 

Noav, ^^9.115 Rs.'i^boo • A.9.4 income from the 4 per cents. 

/. income from the 4 per cents Rs (27600 x 4 1 1 5) = AV.q6o. 

Also Rsaoo : ^*^.32000 Rs income from the 3 per cents. 

income from the 3 per cents =s 7 vV .(3 x 320)= A’^.Qbo. 

Hence, the income remains the same. Am, 

E V. j. l"ind the price of the 4 per cent stock, that an investment 
of ;£4^8 o may produce an income of ;^i8o, brokerage as usual. 

^180 £4 •: ^4680 : cost of 100 stock (including brokerage) ; 

/, cost (including brokeragc)=;^(468ox4'- i8o)=;£io4. 

Hence the price of ;^ioo stock 103^ . A/ts, 

Examples CLXX. 

1 . What annual income will be dcincd fn»ni the following ?-- 
(0 £3300 of 5 p. c. slock. (2) A’j.90150 of 3i p. <*. stock. 

(3) £4^26. lOS, of 21 p. c. stock. (4) R^Siz^ri of 3^ p. c. paper. 

2 . What yearly income will arise from the following inxestinents ? — 

(1) A’j.55800 in the 4 p. c. at 93. (2) ^^4788 in the 3.^ p. c. at 105. 

{3) A*j.35I9o in the 3> p. c at 90 (4) Ar 21755 in the 4.I p. c. at 89^. 

^S) A^.2350o in the 3} per cents at 97 brokerage as usual. 

(6) ^^.2764*38. I2rtr. in the 3 per cents, at 91^, brokerage i per cent. 

3 . How’ much money must a person invest in the under-men- 
tioned stocks in order to secure the following incomes ? — 

(t) Aj.6oo in the 3 per cents, at 85. * 

(2) £73- in the 3} per cents, at 85. 

(3) Aj.1465 in the 3 per cents, at 9oi, brokerage } per cent. • 

(4) 200 guineas in the 3^ per cents at 96}, brokerage as usual. 

4 . What half-yearly dividend is derived from an investment 
of Aj.3000 in 31- per cent, stock at 98?, after deducting income-tax at 
the rate of $p. in the rupee ? 

5 . What half»yearly dividend is due upon an investment of 
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111 3 per cent. stt>ck at 87#, aftei deducting 7</. in the pound 
for income-tax ? 

6. A man in\e«?ts ;f403i. loj. in the 3 per cents, at 94 i ; what 
will l>e his net income after an income-tax of 10^/. in the pound has 
beeri deducted, A p. r. brokenage being allowed ? 

7 . What must b« the price of the 3 per cents., so that by invest- 
ing ^ 1642 5 a man may have a clear income of 5J. after an 

incQme-tax of 11 in the pound has been deducted ? 

a What :»um must a person invest in the 4 pei cent*, at 91}, 
m order to have a clear income of /?r.230o after paying an income-tax 
of 6/. m the rupee ? 

9 . A person having 10000 m the 3 per cents, sells out at 65 
and invests the produce in the 4 per cents at 82^ . find the change 
in his income. 

10 . A person transfers Rs.wooo fiorn the 4 pei cents, at 92 to 
the 5 per cents, at 110 ; what is the difference in his income ? 

12 . A person invested j^9075 in the 3 per cents, at 9O4, and on 
the stock rising to gi transferred it to the 3^ per cents, at 97). What 
increase docs he thereby make in his annual income ? 

12 . Find the alteration m income ocxasioned by shifting ;^iiooo 
from the 3 per cents, at ioi| to 4^ per pent, debentures at I37i, the 
usual brokerage being charged on each transaction. 

. 13 . £5^51 is invested in 5 per cent, stock at loi ; the sloth 
rising to 105, it is sold out, and the proceeds invcstetl in stock at 
102, which gives 4, per cent, interest. Find the change in income. 

14 . By selling out ^^'.45000 in the India 5 per cent, stock at 
ii2i, and investing the proceeds in the Egyptian 7 per cent, stock, .1 
person found his income increased byy?r.i687. 8 < 7 . What was the 
price of the Egyptian stock ? 

15 . The difference between the incomes derived from investing 
a certain sum in 6 per cent, stock at 126, and in 9 per cenf. stock at 
210, is Rs,225b What is the amount invested ? 

16 . A person laid out /?.y.255<x) in a 3^ per cent, stock at 91, 
and after receiving the half-year’s dividend he sold out at 90 J ; hoiv 
much did he gam ? ' 

17 . An income of ;£i26 is obtained by investing ^3591 in the 
3 per cents. ; what is the price of the stock ? 

, 18 . A person invests ii?.r.4095 in 4 per cent, stock, and obtains 
an income of /?J.I 73 . Sa. 4 p- ; what is the price of the stock ? 

19 . A person ^bought the M* Railway Stock at 88 and after 
receiving the half-yeai‘’s dividend at the rate of 44 per cent per 
annum sold out at 93I and made a profit of /vV.1425 ; how much 
stock did he buy ? . • . 
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20 . If a person invest ^£253 50 in the 3 per cent, consols at 

at what> price must he sell out after receiving the dividend to 

make a profit of £2^0 ? 

21. A person invests AV.9625 in the 3 per cents, at 77, and 
when the funds have fallen i per cent, be transfers his capitat to the 
4 per cents, at 95 ; find the alteration in his inciome. 

23 . A person invested ;£533o in the 3 per cents, at 91, and wherr 
they had risen ij per com. he sold out and invested the money in 
the India stock at 102} ; how miuh India stork does he hold.’ 

23. A person liid out A\.7492. 8a in the purchase of 5 per 
cent, stock at par, and after receiving the half-yearly dividend ^he 
sells out at 4 premium and invests the proc(‘eds in the C Railway 
shares at 87 s » much Railw.iy ^tock does he hold ? 

24. A man invests X4297- lo' m the 3 ])cr cents, at 95!. He 
sells out one-third when the funds ha\e fillen to 94, ;Si6oo stock 
when they have risen to 96}, and the remainder at par. What sum 
docs he gain ? If he invests the procc'cds in the shaies of a gold mine 
paying 3 per cent, at 67*5, what would be the cliffeiente in his income? 

573. Misoellaneous Questions on Stocks 

Afi*. /. At what rate \m 11 a peison re(.eive interest, who invests 
his capital in the 4 per cents, when they .11 e at 103^ brokerage 

Since ;£(io3j4-i) or ;^io4 produces an interest of ■£4 annually. 

/• rate pei cent’, requiicd. 

rate per cent, reqd =/(ioox 4 — 

E\, z. Find the price of the 3 per c'ents. uhen /?v.26oo stork 
(an be purchased for i^j.2353, brokciage i per cent. 

A’j.2600 Es.loo A’r.1353 . price of Es.ioo stock (including 
litokeragc) : 

price (including biokerage)=^A’j.(2353 -1-26)5= 90 

/, price of A*j. 100 stock = A*.r.(cx)l — 0 = A\y.90 ^ or A*.$.90. 6a, Am, 

Ex, 3, A person in\esting in the 3^ perc'ents. pays i per cent, 
foi brokerage, and obtains 4 ptr cent, on his njoney. At what price 
docs he buy in 

£4 • £3i - £JOO : price of 3} per (cnt. stock (including brokerage) ; 

the price (including brokerage) = ;£(ioox 3 -1-4/ 

/, the price of /Tioo stock = j^(8 1 j - A) ” 

Ex. 4. Which is the better slock to invest, 10000 in the 3 per 
rents, at 90I, or the 4 pei cents, at loi ? 

From the ist investment, income on £9o)[^£% on 

^... artd ... £ioi^£4,ovon£in£iAT- 



492 


ARITHMETIC. 


Now, comparing the fractions and 
sjnee 4x181 IS >6 x 101, 

the 3 nd fr.icti()n>lhe ist, and the 2nd investment is the better. Ans, 

Otkefun^c f/fi,s . 

£^jO^ jn\estcd in tJie 3 per cent, yields yearly 

and £ 9 oi 4 per cents, at loi yields 

: jC 9 o 1 £4 ■ An^ ) or £(<^] X4 - ioi)=;£ 3 tVt. 

V / /, the 4 per cents, is the better iinestment. 

/£x. j. At what piice mu.st I iinest in the 4 per cents, so that 
after paying 6 ff, in the pound income-tax I may rccenc 4^ percent, 
on my monej ? 

The tax being 6 rf. m the £^ it is or A, of the gioss income, 
and /, the net mcomcs: (i “t<») ot fn the gioss income 

/. £Vi\ : £47 • * gross income ; gross income»;£jV. 

Now, £^r ' £4 : £100 . price of 4 per cent, stock ; 

price ieqd.=;^(iOQX4~^*V) — ^86i. Am. 

Ji\ 6 . A poison finds that if he invests his money in the 4 per 
cents, at 92 his income will be less by £21 than if he m\ests it in the 
4l per cents, at par ; find the sum to bt invested. 

From the ist he gets £^l or £i>f per 

' and fu)in the 2nd or ;^tou per £. 

from the 2nd investment he gets tO or £i-^^Ti more per £. 

/. : ;^2i " £i . sum to be invested ; 

/, sum reqd. =^£21 = £ 1 Am. 

Examples CLXXL 

1 . What interest per cent, pci annum is obtained fiom investing 
money in the following stocks ?— 

(i) The 5 per cents, at jo 5J. (2) The 3 per cents, at 91. 

(3) 3 per cents, at 91 J (B. ^). (4) ... fijpei cents, at 129J (B. i). 

’ 2 . At what price must a person purchase — 

(1) The 3 per cent, consols to obtain 3} per cent, for his money ? 

(2) 3 i per cents, to get 4 per cent, on his money ? 

(3) 3 k pe** centSv to get 44 per cent, on his capital ? 

3 - Find the price of the 3^ per cents, when ^j.23437. Za, stock 
can be purchased for .^j.22500, the usual brokerage being charged- 
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4 . Find the price of the 3} per cents, when ;£505o stock can be 
purchased for 43 1 1. Ss. 9/^. 

5 . A man invested in the 3 per cents ; if, after deducting an 
mcome-tfix of 6 fi in the pound, he obtained 3I per cent, interest on 
the money invested, at what price did he buy ^ 

6 . Whi( h stock is the better to invest* in, the 4 per cents, at 
J02, or the 3i per cents, at 96 ? 

7 . Whether is it lietter to invest in the 3 per cents at 89i, or 
in the 3^ pei cents, at 95 } (Ihokciage ^ p c.) 

8- How much 3 per cent, stock has been sold out at 89, if the 
owner’s income is increased by /^s 120 ri year by investing the 
proceeds in 4 per cent, stock at 92 '* 

9 . What was the price of consols (3 per cent.), when, after 
paying an income-tax of in the pound, <i man leceived a profit 
of 3 j per cent, on his nioncy ^ 

10 . ' Hou much 3 pel cent, stock at par must a man sell in 
Older to purchase enough 4 pei cent, stock at 124J to produce 
an income of 3995, the usual biokeragc being charged on each 
transaction ? 

11 . What amount of stock must be sold out of the 3 per cents, 
at 87J to pay the present worth of AV.i6458. 12a., due 10 months 
hence at 3I per cent. ? 

12 . A person has an annual income of ^191 5.?. from stock in 
the 3 per cents. ; if he were to sell out at 92} and invest the money 
m the 5 per cents, at 105, how ituich of the latter stock would he 
liold, and w'hat would be the alteration 111 his income ? 

13 . A person holds AJ46750 stock in the 5 per cents. ; what 

sum must he lay out in the purchase of the 4.I per cents at io2i so 
that his income from both sources may be Aj.8435 ? • 

14 . When the 2\ per cents, are at 83 what ought to be the 
price of the 3! per cents, to give the same rate of interest 

15 . Which is the licttei investment,- 3 per cent, stock at 87 J, 
or shares at each, on eaih of w^hich a dividend of 13^. ^iL 
IS paid annually ? How much more money nwst be invested in one 
lather than in the other to produce an annual income of ^£460 ? 

16 . A man sells out his stock in the 3i per cents, at 97I, and 
re-invests the money m 4}* pcT cent. Debentures at 124^, thereby 
increasing his income by js. ; find the amount of his stock in 
the 3tper cents., the usual brokerage being charged on each 
transaction, 

17 . If the 4 per cents, give 4 per cent, clear, after payimj an ^ 
income^ta:^ of 7 pjes in the rupee, what must be the pnee of the 

4 per cents, f 
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. 18 . By selling out ;f3ooo in the 4 per cents, at 90, and invest- 

ing the proct'cdb in the India 5 per cent, stock, a person finds that 
his income is increased by 133. 4^. What is the price of the 
India stock ? 

19 . A person invests AV.4000 in the 4J per cents., at 94} and a 
certain sum in the 3^ per cents, at^y. If his total income is /?j.8oo, 
how much stock docs he hold in the 3I per cents., and how much 
has he invested therein ? 

90 . A person laid out ^looi in the 3 per cents, at 89^, anch 
having received a half-yeai s dividend, he ‘«old out, and then found 
that his capital had im leased by 72 guineas ; find the price at which 
the stock was sold 

21 . What sum must 1 have invested in the 3] percents, at 91, 

if, after investing ;^4ooo in the 3 per cents at 75, and paying an 
income-tax of ytf. in the pound on my total gross receipts, 1 find nn 
net income to be ^^524. 53. • 

22 . A person invests a certain sum in the 4 per cents, at 96, 
and an equal sum in th(‘ 3J, per cents, at 75. His total income from 
lioth these sources is 70^.1250. How much does he invest in each 
stock ? 

23 . If I invest my money in shares paying /^j.7 per shaic 
when the AV.ioo share is at 122.], 1 find that 1 ged A*s 355 a year moie 
than if I invest it in the 5[ pci cent, bonds at 105 ; find my capital. 

24 . A person sells out of the 3J per cents, at 93’} and realises 
jRs 18550. If he invests ^ths of the pioclucc in the 4 per cents, at 96, 
and the remainder in the 3 per cents, at c;o, find the alteration in his 
income, 

25. By investing a certain sum of money in the 3^ per cents, at 
72 a man gets /6\35 less in income than he would get by investing 
the same sum in the 4} per cents, at 90, find the sum inv^ested. 

26 . What sum must a person invest in the 3 per cehts. at 90, 
in order that by selling out AV.20000 stock, when they have risen to 
93i, and the remainder when they have fallen to 84^, he may gam 
Af.125 by the transaction.^ If he impest the proceeds in the 4 per 
cents, at par, wliat wilklx; the difference in his income ? 

/ 27 . I invest Aj.40000 partly in the 3 per cents, at 80, and partly' 

^ iq the 4 per cents, at 96 ; and then I find that on the whole I receive 
4 per cent, interest on the sum invested. What sums have I invested 
in the two stocks ? 

28 . A and B invest an equal sum in the 3 per cents, at 90, and 
the 4 per cents, at 125. A purchases an equal amount of each kind 
V of stock, and B divides his mone}^ equally between the two stocks. 
If the difference between their incomes is whatu did each 

invest ? 
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29 . A i>erson tiansfening hib stock from the 3 per ('cuts, at 90 ^ 
to the 4 per cents, mcreases his annual income l>y 10 per cent. Kind 
the pi ice of the 4 per cents. 

30 . Railway Slock is sold at 108 and with the proceeds (Govern- 
ment Securities is bought at 91^ ; after a time the (Government 
Securities is sold at 95^ and the •riginal stork le-purchased at 109, 
leaving a profit of J\*s 1090 on the ttansaction : find the amount of 
Railway stock sold. 

31 . A person possesses ^3200 3 per cents which he sells at 
c)9^ ; he invests the proceeds m Railway Shaies at ^56 per share, 
which shares pay 5 per cent inteiest on ^45, the amount paid on 
each share. How' much is his income alteied by the transaction ? 

32 . A pel son after paying an incom(‘-lax of ytf. m the pound 
has a clear income of £2(12. 2s 6d. derived from stock m the 4] per 
rents. ; he sells out rjrds of this stock at 93,' and invests the money 
in the I. Railway Slock at i which pays 5I per rent, per annum ; 
what IS now his cIcmi inronic «iftei jiaying the mcome-t.ix as bcfoicr 

33 . When an income is less than ;^4oo, income-tax is not 
charj^eable upon tlic first ;^i2o; a man having ;6' 133^0 in the 

3 per rents, sells out £300 at pai and invests il in a inoilgage teturn- V 
infj 4 per cent ; his income is now is. 6d. less than formerly, what 
is the amount of the income-tax ^ 

34 . A invests a certain sum cjf money in the 3 per rents, 

at 90, ancl B invests an ocpial sum m the 3! ])cr cents, at 104. If 

A^s income e.xceods B's by y?J,4oo, what is the* investment of A i 

35 . A invests a c'ertam sum in the 3 per c ents. at 80, and 

^ mv^ests half the sum in the 4 pei cents. M .^^’s income is to /?’& 
income, as 8 is to 5, find the pnee* of the 4 p<‘i cents. 

36 . A poison invests /C j.i good parti) in the 4 per cents, at 96, 
and partly in the 4^ per cents, at 117* What amount does lie invest 
in each sfock, if lie receive the same income from eac'h ? 

37. A man invests AV. 16000 partly in the 3 per cents, at 75, 
and partly in the 4 per cents at 80, If his total income is 

how much does he invest in each stock? 

38 . A Railway Company could declare a dividend of 6 per 
cent, if there were no l*rcference shares. Hut Rs.ZOyOO^ooo being 
Preference shares, guaranteed at 7 per cent., the ordiniiry shareholders 
receive only 5^ per cent. What is the amount of Ordinary Stock? 

39 . A person invested Rs.byooo in the 3 per cents, at 7S, ^d 
after a certain number of years sold his stock, and found that during 
that time his sum had amounted to R^.icooo at Simple Interest. 

If the price of stock, was 80 when he sold, find how many yOars he 
was a stock-holder. ^ ^ 

40. *A person mvests A’r. 12000 partly in the 3 per cent*, at 72 , 
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and partly in the 4 per cents, at 84. He sells the former at 64 and 
the latter at 96, and thus realises the sum invested. How much 
does he invest in earh stock ? 

A person invests i?^.86666. 10a Sp, partly in the 3 per 
cents, at 80, and partly in the 4i per cents, at 102. If he receive 
y?j.36o more a year* from the sAond stock than from the first, how 
much does he invest in each kind of stock ? 

42 . A person holds partly in the 3 per cents, at 60, and 

partly in the 4 per cents at 75. If his income from both the sources 
IS ;£l6o, what sum does he hold in the 4 percents. ? 

43 . A person invests ,£2000 partly in the 4 per cents, at 96, 
and partly in the 3 per cents, at 90. If his total income be £10 less 
than what it would have been had he invested the whole m the 
5 per cents, at 125, find how much he has invested in each stock. 

44 . A person holds ;£5ooo partly in the 3 per cents, at 90, and 
partly in the 4 per cents at par. He sells the formei at 80, and the 
latter at 20 per cent, premium, and thereby realises ;£icx5 more than 
the sum invested. How muc h docs he hold m the 3 per cents ? 

45 . If the 3 percents. b(‘ at 95, and the (lo\crnment offcf 
to receive tenders for a loan of ;£5,<xx>,ooo, the lender to receive 
;^5,cxx>,ooo stock in the 3 per cents. to>i“ether with a certain sum 
m the 37 per cents., what sum m the 3i per cents, ought the lender 
to «tc:cept ? 


CHAPTER XVI. 

Evolution and Surds. 

I. EVOLUTION. 

673 . Application of Geometry to Arithmetic. By 
Euclid I. 47, we know that in a right-angled trumgle the Square 0^1 
the side opposite the right angle is equal to the sum of the squares 
C7// the s*des containing the right angle. Hence, the square 0/ the 
measure of the side opposite the right angle is equal to the sum of 
the squares of the measures of the sides containing the right angle. 

. I'hcrefore, we have 

(Hypotenuse)^ = (Perpendicular)® + (Base) ^ ; (1). 

(Perpendicular)® —(Hypotenuse)® - (Base)®, 

^ =s (Hyp, +Base)(Hyp. -Base) ; (ii).. 

Similarly, (Base)® « (Hyp. •fPcrp.)(Hyp. — Perp.) ; (iij). 

I'hus, if any two of the threfi/^sides in a right-angled triangle 
given, we can easily dejpfmine the third. 
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Ex I The sides of a nght angled tuangle^Uftc 56 yds. and 
4i yds , find the hypotenuse. 

56^ +42- = 3136+ 1764^4900, and n/( 490 o)« 7 o. 
the required h)potenuse=tt7oj(^ Am, 

Ex, 2 . The diagonal of a lectangulai space is 890 ft., and its 
length 792 ft , find its width 

The length and bicadth foim with the diagonal a right-angled 
triangle, of which the diagond is tlu h\potcnusc and the length the 
base, to hnd the perpendic uUu 

(Pei p / (890 + 792X890 - 792) = 1 682 X 98 =« 3364 X 49 ; 

Hence peipendiculai 01 width- ^8x7 ft 406 ft Ans 

Ex j The tip of a teed w is 8 inches above the surface of a 
lake , but forced by tlic wind, it gradually advanced, and was 
submerged at a distance ot 28 in Find the dc pth of watei. 

Let C/4as^3&4repicsent the letd, BD the suifiite, 

CB the dc]^ , i^/>=28 , to find CB 

I» the nght inglcd tri ingle CBI)^ we h w&BD 
5=28, anijftlhe diffciencc of CD and C/?— 8 * ^ 

Since = ACD-^CB){CI)--CB) 

= 8(CZ? + C^), /. CD^CB^ 2 % -8=98 and 
CD-CB^^j hence (7/^= i (98 -8) =45 Ihus 
the depth of watei <^ 45 in Ans 



574 Application of Algebra to Azithmetio. The student 

would do well to lemember the following foimuljc — 

(i) (11) 

(ill) +ad + lf'") 


Ex I, Find the value of 

‘687^687- 313 X 313 

*687-313 


Exp 


(‘687)* -(3» 3)' (^^7+ ^13X687- 313) ^ 

‘687-313 687-313 


*687+ 


EX4 2. 


Find the value of 


(o7)^4>(o5)* 
(oo7)^+(w5)» * 




(70)" 


(7)*+csr 


10^(7®+!?^) 
7»4 ..»c^ “ * 


10* 4 P lod. 


Am. 


32 
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Ex, j. Simplify 


34x3ix3i-i 


TTvn (3^ 0{(3l)^+3i + it (3^r+3i+« 

‘^■“(3«’-i. (3i-»)(3i+i) 3i + i 

_3i(3i±il±i* 


3 i + i 


3i+-^=3T+TT=3sJ- 


_ o- 1 f 2 iX 2 iX 24 + I 

Ex. 4- b.mpl.fy- ,^^^^_ - - . 

(2 |)» + 1 (2^-+l)((2^)^- 2 ^+l> _ 2 jlf 24 -l)+I 

(2 ^+i)(2 J^-I) •• 24-1 ' • 

= 2i + i = 24 + ? = 3 T’T- 
It 

Examples CLXXII. 

1 . The two sides of a nprht-anglcd triangle are 28 and 195 feet 
respectively ; what is the length of the hypotenuse ? 

2 . The hypotenuse of a right-angled triangle is 75*15 ft, and 
one of the sides is 60*12 ft. ; what is the length of the remaining side ? 

3. Find the side^, and also the diagonal of a sguaie having the 
same area as a rectangle 43 ft. 5 in. long and 34 ft 7 in. broad. 

4 . One side of a rectangle is 8076 yds. and the diagonal is 
8749 yds. ; find the other side. 

5 . If the perpendicular sides of a right-angled triangle are 
13*02 and 5*2 feet, what is the tlfird side ? 

6. If the town A is 72 miles West of B and 135 South of Cj 
what is the distance from to 6* 

7 . Two inen travelled from the sanie town — the one North, 
28 miles per day ; the other West, 36 miles per day ; how far were 
they distant from each other after travelling 6 days ? 

8. Close by the side of a river rises a precipice to the height 
of 261 feet, and a line, reaching from its top to the opposite bank 
of the river, measures 382 feet ; what is the breadth of the river ? 

9. Suppose the top of a straight ladder, 1 8i ft. long, to rest 
against a building at the height of 135 ft. from the ground ; at what 
horizontal distance from the bottom of the building is the foot of 
the ladder placed ? 

10. A certain number of boys spent Bs.go. 40:., each spending 

as many four-anna fiieces as there were boys ; what was the number 
of boys ? ' 

A ladder 25 ft, long hits' its foot placed# in a atreet, and 
, its/ Ion resdnfir against wall, on One side of thfe street, at a height 
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of 15 ft. froni the ground. If the ladder be turned over to the other 
side, its top reaches to a point 20 ft. high on the opposite wall. Find 
the breadth of the street. 

12. M and N start together at B, to walk to another point C, 
1332 yds. north from B\ .1/ takes the duget road iV goes first 
to a point west of i>’, and then straight to C, hi.s journey being 
2738 yds. How far is the distance from B to A ^ 

13. Find the values of 


(I) 

•874 X *874- *126 X *126 
•874 -*126 

( 2 ) 

*7654 X *7654 - *2346 X *2346 
7654- *2346 

(3) 

■ 425 x* 42 «;-*r 7 ';x*i 75 

(4) 

(*oi4)‘‘‘ -(*oq8)‘'* 

• 425 + - 1 75 

(*0014)- -(0008)* ‘ 

(5) 

_C5A)‘-(:53)1_ 

(6) 

li X 1 1 X il - I 

(•oo54)'‘-(-ooS3V ■ 

lixij-l 

(7) 


(8) 

3 J.X 3 ix 3 i + i 

4tX4t-i 

1 

— ?• 

to 

X 

CO 


14. Ilf extracting the square root of 0*003 you have by mistake 
‘‘pointed” thus 0*00300, &r. , and proceeded with the operation and 
marked off the decimals ac'cordingly Without extracting the root 
of 0*003 over again, there is a certain quanfrity, which if multiplied 
into your erroneous lesult will give a correi't value of \/(*oo3) ; find 
the first three decimal places of this multiplier. 

16. In a certain lake the tip of a bud of lotus was seen a span 
above the surface of the water. Forced by the wind it gradually 
advanced and was submerged at .1 distance of two cubits. Compute 
the depth of the w'ater. 


II. SURDS. 

676. , When the ejuantity whose root is to be extracted is not a 
complete square, cube, &c., we have seen that there will be a re- 
mainder left however far w'e may continue the operation, and the 
root can therefore be tound only approximately ; that is, such a 
quantity has no extut root, and its representation is termed a Surd 
or Irrational Quantity, 

For instance, the square root of 2 expressed by *^2, is evidently 
not a whole number, because the square of no whole number what- 
ever is 2 ; neither can it be a vulgar fraction^ because the square 
of every vulgar fraction properly so called is itself a vulgar fraction, 
and it cannot be a recurring decimal^ because all such quantities 
are equivalent to finite vulgar fractions ; in other words, the square 
root of 2 may be found as nearly as we please, but not exactl;^ ; 
and It is termed jyi incommensurable quantity, because it admits 
of no exact measure which is any finite quantity whatever, fither 
integral or fractional. 



500 


ARITHMETIC. 


676. The surds of most frequent occurrence are those de- 
signated by the sign V or or by the index and termed Quad- 
ratio Surds : and in general, when any quantity is represented in 
the form .of a surd by means of a fractional index it is always under- 
stood that the numerator of the index denotes the power to which the 
number is intended to b? raided, «md that the denominator expresses 
the root afterwards to be extracted. 

a 

Thus, 27*^ will represent the cube root of the square of 27, and 
is therefore equivalent to the cube root of 729, which is 9 : that is 

27^, though expressed in the foim of a surd, is m rciility a rational 
quantity : a^d conversely. 

677 Hence, the fundamental operations on surds must be 
performed upon their approximate values fibtamed as before ; but 
these operations may frequently be shortened, as will appear m the 
following instances . — 

Since ^/(4X2)^ ^/4 x ^/2 = 2X ^/2, 0X-2J2 ; 
we have, in Addition, ^/8 + >/2 = 2 ^2 -f- /s,/2 = 3 ^2 ; 
in Subtrac tion, - /s/2 = 2 >/'2 - s/2 = ^2 ; 
in Multiplication, dSx j2^2j2X J2^4 ; 
in Division, s/8-i- i^2 = 2 v 2— >/'2=*2 ; 

where the extraction of only one root is sufficient for the operations 
of Addition and Subtraction, and the product and quotient are 
rational quantities. 

67a The Involution and the Evolution of such quantities may 
frequently be effected in the same way. 

Thus, the square of 2>/‘5»the product of the square of 2 and 
the square of ^5 =*4x5 = 20, which is a rational number: and 
conversely. 

Again, by multiplying each of the terms of the numerator and 
denominator by ^ (100), we have, 

y(5 -ia)+ y(-03375) y(5 1 2)+_*[(3’37.5.) _ 8 + 1-5 

y(8o)— y(-oi) y(8ooo)— yi 20-1 

O’C 

— ^ rational quantity. 

679. It has been said that the values of surds may be found as 
nearly as we please } and this will clearly be done by continuing the 
extraction to the number of places of decimals in the root which we 
may find necessary for the purpose. 

Thus, since V'a*. 1*41421 &c., we have, 
nearly : 

a»l*4i more nearly : 

1*414 still more nearly : 
w 1*4142 still more nearly : 
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and consequently its magnitude may be compared with that of any 
other numerical quantity either rational or 11 rational, although its 
absolute magnitude can ne\cr be exactly ascertained. 


580. To find the value of such expressions as 
^ 4 V5 s!z+ 


See. 


^'2-^1 '’ >/^3“n/2’ y/S+ "JS- 
the student must notice the following statements, which are true 
whatever numbers the letters may stand for : 

(i) sf^xjx=x. (11) ^fxx dy^yl(xxy). 

(iii) J{x^ Xj')=a* X y/y (iv; (a +y){x -y)«ar» - y®. 

(v) (m + n){x+j/)== m x i +/// xy+n xx + a x /. 


Ex, I. Find the value of , 

The first thing to be done is always to free the denominator from 
surds. If we multiply both numerator and denominator by ^2 + 1, the 
denominator becomes 2 - 1 by (i\ 


Thus, 


I_ (^/2Fl) _ n/2 + I^ 

V2-I (x^2-I)(«y2+l)“' 2-1 I 

— I + r4H2... = 2’4i42 .. Ans. 


• I f V 2 


Ex, 2 . Find the value of —7- — . ♦ 

V 3" 

Multiply both numerator and denominator by .^/3+ s/2, and we get 

^ __4U/3jV?J 4(y3+N/^^ ^ 

N/3-V2 (s,•3-^2)(^'3+^/2) 3-2 ^ 


=4(1732.,. + 1-414.. .)=4X 3*146.. . = 

* r n'3+^2 

Ex, 3 , Find the value of 

V3+ ^2 (v^^+ J2)(V'5 + Va) , ^/ i 5)+V6+ J(io)+2 

V5->/a"‘ S-* 3 

“ 4(3-873... -K2-445>.. +3’J62... +2)=4 X 1 1 -480..... 


b» 3-826... Ans. 


Ex. 4. Find the value of • 

2W3 4(4+2 0/3) , 4f\/3-H^ - 
73+1^ ^/J+I \/3+i '/3+* 

"*«J{r732... + i)'*4 ^2-732... 
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Examples CLXXIII. 


(I) 


1. Find the value (to 5 places of decinuils) of 


( 6 ) 


n/ 3- ^/2 


n/6-2' 

( 7 ) 


(5) 


J2 ' 


J3' ^/2+ n/3‘ ^’'’n/5 + 

/pv n/'3+’^7 n/S + > 

ITT-T-- VITAS' v's-i- 

( 10 ) ( V6+-/3+ j2+2)(,s/6- s/3+ ■/2-2). (u)(V3+2)“+(V3-2)='. 


(12 ) . n/(-° 5 .-- 00 S) 

^ ^ -/(-os)- V(-O05)‘ 


/,,S ( \/S+ n/3K ^^+ k/2)( s/3+ v" 2 ) 

(s/S+s/3+'^2)* 


(,.) /f 2+V(l2)- ^/(27) 1 , ' 3 n '2 4>/3 

' V I 2 + n/( 48)- ■/(27)| ■ ^ ^^6+ s/3 s/6+ s 


s/6 


^2 s/3+ ^2 


a Which is the greater quantity : — 

(l) j2or ^3? (2) ^TqoryCiq)? (3) n/ 3 or 4^(15)? 

3 . What fraction of { /^/(4o5o) x *o62-^*26+ ^/(i458))+ ^/(*o2) 
is ,^/(6‘ooS -j» *3042) + I i6*(J X ’046) ? 

1. Find the value df - correct to 3 places of decimals. 

I ~ vV W 


CHAPTER XVII. 


The Metric System and Decimal Coinage. 


I. THE METRIC SYSTEM. 

581. Soon after the French Revolution of 1789, a Commission 
was appointed consisting of several eminent mathematicians, for the 
purpose of preparing a new system of weights and measures. 

i The system they recommended was established in France, under 
the name of The Metric System. Since then it has been intro- 
duced to a greater or less extent into almost all the countries of Europe. 

383 . In the formation of the multiples and sub-mujtiples the de- 
c^i^l system is followed exclusively ; the Greek prefixes to any unit de- 
noting multiples and the Latin prefixes denoting sub-multiples ^ thus, 



Greek prefixes.* 
means 10 


times 


100 




Latin prefixes, 

Deci means loth part of 
Oenti ... looth ^ ... * 
MUli . idboth 
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583 . The unit of is the It is also the Junda- 

mental unit, because from it every other unit of weight or measure is 
derived ; and hence the name Metric System. A metre was de- 
fined to be the ten-millionth part of the distance from the Eqbator to 
the Pole mcasurfed* «lOtig"*thc suifiirc of thc*ocean ; but subsequent 
calculations have proved this to be inconcct. i Metre =39 371 English 

inches nearly. 

1 ^Millimetres (m.m ) = 1 Centimetie. 10 Metres — 1 Dekanietre. 

10 Centimetres (c.m.)=i Decimetre. 10 Dckamcties =*1 Hectometre. 

10 Decimetres (d.rn.)=i Metre. 10 Hectometres^ i Kilometre. 

■ 10 Kilometres = I Myriametre. 

Note Long distances are gcneially quoted in kilometres ; 

1 kilometre = i English mile neaily. ^ 

58 i. The unit of surface is the Square Motre. In measure- 
ing land it is usual to take for unit a square dekametre. This is 
called an Are. It is equal to 1196046 English sq. yds. nearly. 

10 Centiares (sq. m.)= I Declare 1 10 Ares =i Dekare. ^ 

10 Declares =i Are | loDekares-i Hectare. 

= I sq. Dekametre. =i sq. Hectometre. 

Note. Large surfaces are generally quoted in Hectares ; 

1 Hectare®: 2i English acres ncaily. 

585 . The unit of volume is the Cubic Metre. In measure- > 
mg wood this is called a Stere. It is equal to 35 317 English cub. ' 
feet nearly. ^ ^ 

ro Decisteres=*i Stere | 10 StereB=®i Uekastere. 

The unit of OMaoity is the Litre. It is equal to a * 
cubic decimetre =61 *028 English cab. inches nearly and contains 
cibouf‘22 gallons. ^ 

10 Ceritilitres= I Decilitre. V Litres —i Dekalitre. 

10 Decilitres = I Litr^. ‘ v, 10 Dekalitres =i Hectolitre. 

• es=iT?ub'. Decimetre, 10 Hectolitres*®! Kilolitre 

» 3si Cub. Metr^^ 

»hil 

Note. I Ljtte«i5 English pint nearly. , / 

587 . of Weight is the Gramme. It is the weigh; 

of a cubic centimetre of distilled water at its greatest density, 
when the temperature is about 4*C. i Crammeasi 5*434 gwtms 
English, nearly. 

10 Milligrams Centigram. Jo Hectograms®! Kilop^ram, 

10 Centigrams®! Decigram. 10 Kilograms ®i Mynagram. 

10 Decigrams ®i Grem. 10 Mynagrams®! Qumtal* 

10 Grams ®i Dekagram. 10 Quintals ®i Millicr, 

10 Dekagrams®! Hectogram. 

Notoi I KHogramme-ai English ibs. Avoir, nearhr. i Quin^j 
= 100 Kilogrammes- r97...English cwt. i M%r-ioooKil<>gWiwij|(«( 

=» 197. ..English cwt ' 
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m The unit of money is the Franc. It is about 9}^/. 
English* The bub-multiples of the franc arc the dccimc (seldom used) 
and the centime, which are respectively the tenth and hundredth 
part of the franc ; so that * 

10 Centimes (c.) « i Decime 

/ lo Decimes or 100 Centimes Franc (fr.). 

Accounts however, are kept in France in francs and centimes 
only } thus 5876 francs is read 58 francs 76 centimes. 

The franc is a silver com composed of 9 parts of silver and 
I part of copper, and weighs 5 grams. The Napoleon is a gold coin 
=a20 francs. A sou (a copper coin; = 5 centimes. 

Mx. I. Express 9 hectom. 9 dekam. 7 metres in metres^ and 

5 litres 3 decil. 7 centil. in centilitres, 

(i) 9 hectom. 9 dekam. 7 metres =997 metres. 

(li) 5 litres 3 deed. 7 centil. = 537 centilitres. 

Ex, 2, Find the circumference of a wheel which will turn 1130 
times in 2 kilom. 33 dekam. 91 decim. 

2 kilom. 33 dekam, 91 decim. =2339*1 metres; and 2339*1 + 
1130=2*07. 

the circumf. reqd. = 2*o7 metres = 2m. 7 ccntim. Am, 

Ex, 3, Make otfl the following bill : — 

5 kilog. 2^) dekag, of moist sugar at i fr. 50 c. per kilog., 12 kilog. 

6 gr. of lump sugar at i fr. 75 c. per kilog,, 10 kilog. j 5 dekag. of tea at 
ylfr. 5c, per kilog., and 12 kilog. 9 hectog. of coffee at 4fr. 1 5c. per kilog. 

5 kilog. 27 dekag. at i fr. 50c. per kilog. = (1*50 x S '27) 7’905 

12 kilog. 9 gi. at I fr. 75 c. per kilog.=(r75 x i2*oo9)fr. = 2rol575... 
10 kilog. 15 dekag, at 7 fr. 5c. per kilog. = (7*05 x io*J5)fr, = 7r5575 ... 
12 kilog. 9 hectog* at 4 fr. 15c. per kilog. ■«(j *15 x 12*9) fr. = 53*535 **. 

154*01325... 

= i54fr. 1*325 c. Am, t 

Ex. 4, A man walked a distance of 47 miles in 72 minutes, find 
his rate per hour of walking in French measure. 

In 72 min. Ae walk? 4i miles or 4J x 1760 yds. 

... 1 hour of 4i X 17^ yds* or 2376O0 in. 


237600 

39‘37i 


metres 


” 6035 m. nearly. 


Examples CLXXIV. 

* 

% Express in tertns of a kilont^ and also of a eetUiimir * : — 

( 1 ) lykilwa. jdekatn. (a) 37 “‘U'*"- 

8. Express in teiinxtfa^^. andalsoof ajp. 

$33 $<!• hectom. 3 |l}. m. 3 sq. nulliih* (3) 73$ sq. decim. 
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3 . Express in terms of a grants and also of a kilogram : — 

(i) I hectog. 16 gr, 75 millig (2) 53 dekag. 45 centig. 

Express 763 sq. hectom. 5 sq. m. in terms of an are. * 

6. In 53 o'oo 0465 kilolitres, how many deHliires ? 

6 . Expiess m terms of a fra?ic^ and also of a centime : — 

(1) 24 fr. 14 c. (2) 480 fr. 5J c. (3) 5 fr. 8 c. (4) 555 dec. 3$ c. , 

7 . How many fields each containing 2 hectares, 47 ares can be 
made out of a farm of 313 hectar. 69 ares ? 

8 . A certain number of sawyers cut out 390 slere&» of wood ; 
on the average each sawyer cuts 32 steres 5 decisteres. How many 
sawyers were employed ? 

9- Make out the following bill : — 

27 m. 8 centim. of calico at 95 c. per m., 12 m. 12 centim. of 
lining at 70 c. per m., 3 dozen pairs of gloves at 2 fr. 75 c. per pair, 
and 19 m. 4 decim. of flannel at 2 fr. 45 c. per m. If a person give 
a ten-pound note to pay this bill how much change in English 
money should he receive, £i being = 25 fr. 25 c. ? 

10 . Divide 80 hectares of land between B and C, so that 
A shall have 2 hectar. 76 ares more than and C 1 1 hectar. la ares 
more than B. 

11 . If 6 horses in 4 days eat 144 kilog. 96 gr. of hay, how long 
will 675 kilog. 450 gr. seive 15 horses ? 

12 . From Paris to Lyons is 507 kilometres. The exptesa 
trains take 10 J hours for the jouiney, and the first class fare is 
56*80 francs ; find the rate of the trains in miles per hour, and the 
fare per mile in English money, taking £i= 2 S francs. 

13. A bankrupt’s effects are worth 3535 9^ c.» his debts 

amount to 20037 fr. 22 c. more than his effects ; what will a creditor 
to the amount of 350 fr. lose ? 

14. A person’s income is reduced from 56085 fr, 50 $2^20 fr. 

37 c. by income-tax. How much tax he pay *n the franc ? , 

15 . A needle-woman earns on Monday 3 fr- 4^ Ttj^^ay 

3 fr. 75 c., on Wednesday nothing, on Thursday 4 fr. 5 c., on Friday 
14 c. less than wha.t she earned on Monday, on Saturday I 5^* 
less than what she earned in Thursday ; find her average^iaily,^ 
earnings during the week, ' ; 

1$. A perso)^ selling a kilog. of sugar at i fr- ^ 
cent, on the cost price find the cost price of a miUter cff the 

It Jit per cent Will 4850 ^ncs amoum-. ^,|||»^ 

francs iiO 4 A,; • ' 

la.:. After '^/IwqTOent of ii|?lncome-aJc irf i,5c.m,d^^’ 
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■a. gentleman^s income is 365318 fr. 10 c. Express his income-tax as 
a fraction of his net income. 

19. A person uses 53*48 kil. of thread in weaving 231*5 metres 
of linen, 1*15 metres broad ; how many metres of linen *95 metres 
broad can be w'oven with 37*75 kil. of the same thread ? 

90. A Prussian buys and pays for the following articles of a 
Pans merchant, 15*5 metres of cloth at 14 fr. 75 c. the metre; 
6*25 metres of velvet at 21 fr. 5 c. the metre ; 19 metres of silk at 
6 fr. 25 c. the metre ; 28 56 metres of merino at 4 fr. the metre ; half 
a dozen pairs of stockings at 256-. the dozen pairs ; 5 pairs of gloves 
at 17 fr. the dozen pairs ; in consequence of ready payment too of 
the amouift of the bill is deducted ; he offers for payment 200 thalers ; 
how many Napoleons ought he to receive from the merchant ; 
6 thalers, 20 silver groschen being=25 francs ^ (i Thaler — 30 silver 
groschens.) 

II. DECIMAL COINAGE. 


689. In the Proposed Decimal System of Coinage, the 
pound or sovereign, which is of the same value as the pound 
sterling at present, is taken as the unit of money, with sub-multiples 
florins^ cents ^ and mils^ which are respectively the tenth, hundredth 
and thousandth part of the pound, so that 


ioMils(m.)=i Cent- (c.) 
10 Cents ~ I Florin (fl.) 
10 Florins Pound 


Ex. I. 


In this system, in a decimal of 
the figure in the first place of 
decimals represents florins.^ in the 
second cents., and in the third mils. ^ 
Reduce £\^. 7c. 8m. to mils ; and 25684 mils to £.Jl. &c. 


25684 mils= /25*684 


£iS- 7 c. 8m. 5*078 

-15078 mils. 


Ex.. 2, Reduce ;^4. i8j. io‘^d.to £. fl. &c., and ;£5. 6fl. 2c. 5m. 
to £. s. d. 


6fl. 8c. 4m. 


4 

12 


31 


>075 


i8*8958333.„ 

U'94479i^— . 


£S- 6fl. 2c. 5m. = ;£5*625 
20 


J.I2*5 

12 


d.&o 

.1 the sum =g/5. 12s. 6d- 


• Ex. 3. Find the value of £12. 36. 5m. + ;^^23, 6m.-j£37. yfl. 8c. 
*9m.+;£25. 46c.-;^i8, 9 fl*+;£ 7 - 9c. 5m.~;^9. 9fl. 9c. 6m. 


£12. 3fl, 5m. 
J23. 6m. 


12*305 
23'oo 6 
25. 46c. '’=j£25'46 

>. 6fl. 9C. 7-695 

i£68'466 


£j,7. 7 fl. 8c. 9 m -=;£37789 
Z18. 9 fl. =£1^-9 

£ 9. 9fl. 9c. 6 m .=£ y ^ 

£66^8$ 
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Ex. 4. Divide ;£i 3 4fl. 5c. 6ni. xi5by48^ 

;£i 3. 4fl. 5c. 6m.=:;fi3*456 C 8 201-84 0 

ii 48 1 6 25 230 

^201-840 I j ^4 2Q»s=; ^4. 2fl. sm. Ans. 

Examples CLXXV. 

1 . Reduce . — 

1) £S9 ifl- 7c. to mi7s ; atid 976358 mils to fl. c. m. 

2) £iS. 6>c. to mils \ and ^‘96 2fl. 3c. 9m. to mils. 

3) 14. 4fl. 3ic. to mils ; and 254525 mils to £. Ji, c. m. * 

3 . Express each of the following sums accurately in the decimal 
‘oinage : that is, in £. Jl c. m. *— 

1) ; \od. ; i\d. ; 51. ; 6j. 4^?. ; 2s. i\d. ; 3^. o\d. 

2) 4J. ^d ; 15J. Z\d. ; £12. 12s. ii^d. ; £^. 8r ^d. 

3) 159. 8^. ; i2s. I lid. ; £s. gs. 4{di ; £6. 17s. iiid. 

3 . Express each of the following sums accurately in the ordinary 
vay ; that is, in £. s. d. : 

f) 9fl. 6*2 5m. ; i 4 fl. 8c. yjm. ; I 7 fl. 8c. 3im. ; 9 fl. 6*34m. 

2) ;53*62i875 ; ^7-822916 , £2g. 8fl. 7c. 6m. ; ;^2,5’94479i<5. 

4 . Find the sum of £127 9fl. 4c. 5m. ; £%g. 4fl. 7c. 8m. ; 
£5, 6fl. 5m. ; ;^479. 8c. 8m. ; 263- 75 ^- and £24 8fl. 7m. 

5 . Add together £78. 75c. ; £14. 3|fl. ; 29 - 5 ^- 8?c. ; 235 - 

^27m ; £48. 7fl. 9c. 6m. and 56384m 

6. Subtract £123. 7fl. 8c. from £987. 6c. 5 m. 

7. Find the difference between 239 - 9 ^- 9 ^- ^^tid 254 * 2 fl. 3c. 
-m and between 254 - 5^- 7c- and £48. gc. 6m. 

8. Subtract 2825. 7ff 6c. 3m. from 1000. 

9. Multiply 2 ^ 0 - 9fl' 2ic. separately by 18 and 1008. 

10 . Multiply 234 * 2fl. 8c. 9m. by 89 

11 . Divide 24838. 5!!. 8c. 9m. by 63. 

12 . Divide £6852. jfl. 8c. 7m. by 876P. * 

13 . Divide 2230. 9fl. 2c. 3m. by 77 and 2342136. 8fl. by 7380. 

14 . How often is £$. 6fl. 7c. 8m. contained in 24479 * 9 ^* 4ic. ? 

15. Reduce yfl. 3 Jc. to the decimal of 2 *® and of £s^* 

^ Examples worked out. 

Ex. 7. A*s present age is to B’& as 9:7; and 34 years i^go 
proportion was 5 to 2. Find the present age of each. ^ 

Here, we have present age to as 9 • 7 ; and 9 is 4I ti^js 
)-?). Siitttferly, A^S former age was to ^s as 5 : 2 ; and 5-13 
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-J?). Therefore, present age is 4i times the difference 
of and B^s ages ; and his former age was times the difference 
of A^s and Bs former ages. 

, But it should be borne in mind that the difference of the ages 
of Swo persons is cUnSays the same^ though the ratio of the ages is 
always varying. Hence, we have 

A^s former ages=(i|-^4j) or ^ of hh presei^t age j 
but A's former age = - 4 ’s present ag^-34 years ; 

/, A^s present age -34 years =^y of A^s present age ; 

/. (i “• ff?) of A^s present age = 34 years ; 
jT" • H of A^s present age = 34 years. ^ 

■ ' age=(34Xi^) years=S4 years, \ . 

and present age = 9 of 54 years =42 years./ 

JSx. 2. Five years ago, the ages of A and B were as 4 : 5 ; and 
five years hence they will be as 13 : 15 ; find their present ages. 

In (5 + s) o r IQ ye ars, the ratio would be changed from 4 . 5 to 
13 : 15. Now 5 - 4 =»i 7 ^d 15-13=2. Reducing the latter ratio to 
one in which also the difference between the terms =1, we get 
the ratio -¥' ¥"* 

Now, if j 4 ’s age five years before had been 4 years, it w’ould 
have taken only (-V;-“4) or f years to become ¥-• 

/. J : 10 : • 4 : A^s age 5 years ago ; 
or A^s age 5 years ago= 10 x 4 x | years = 16 years. 

/. ^’s age=(i6+5) or 21 years,/ . 
and Bs age«(} x i6 + 5) or 25 years./ 

JSx. j, Divide the number 237 into thi ee parts such that 3 times 
first may be equal to 5 times the second and to 8 times the third. 

Since 5 times the 2nd =3 times the first, /, the 2nd«wf of the ist 
Similarly, the 3rd«T of the 2nda9 4 of ^ of the ist. 

Hence th^ three parts are as i, | and -J of 4 ? or as 40, 24 and 15. 

Now 40+24+15*79 ; /. the ist*=4Sof 237*120, li 

the 2nd* of 237* 72, f Ans, 
and the 3rd*-} 4 of 337* 454) 

Ex. 4.' Divid<^ i?jf. 2 iQ among A^ B and C, so that Rs.%o more 
^an I of share* Es.z^ mmre than ^ of B^ share, and Rs.'i more 
than I of C?s share may be all equal. 

^ i of shafe+i^J.io*! {A*^ share+Ze^so) ; 

4 of^#s shafifr+i2i‘.22'i*»4 {Bs share +i?^.Aj±) ; 

f of '^s sbari^'^^- (Cs^hwce^Rs*^), 

> Also sha^re 4 #.f.So}+tji^s share +.ffj.-4^)+(C*s share+i?r.V^) 

Now, f 4's sha®+i?J.5®*= h share 
;mV>: ana.mshare+/?^.¥^ 4 t. " 
Ai$o.r 1 h 44 +IWy^' Tahd f. 
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share.+ ^J.5o=^j.i30, or A’s share 130- 50) *i?x.8o. 
B*s share 4 * « /?J. 1 30 x i J, or ^s- . . . = * §- - *^ 4 -) ** /?J*7a 

Cs share 1 30x44) or ... V) =^^s»6o, 

f' Ex. j, A person begins to speculate with a certain suro of 
-money ; in his first transaction he loses Ith of the sum ; in bis 
second he gains 10 jjer cent, on his investment ; in his third he loses 
^^iths of the sum invested ; in his fourth he gains 664 P^r cent. If 
be then has 10000, with what sum did he start ? 

Suppose his capital in the beginning to be i, then 
after ist transaction, he has (i - f) or ? of his capital. 

... 2nd l-jj* of or 

... 3rd ... ... TO (I"“tt) or ••• * 

... 4th of or I 

by the cpiestion, 4 of his capital = 10000. 

his capital = 10000 x 4 35000. A ns. 


Ex. 6. How many francs aie equivalent to when gold pur- 
chased in London at 779 lOy/f. per ounce standard, is sold in Paris 
at 4 per mille {z.e. per 1000) premium on the fixed price ? (An ounce 
Troy bemg«3ri grammes, and looo grammes of English standard 
gold being worth 3151 francs ) 

Since 31*1 grammes* i oz. ; /, 311 grammes* 10 oz. ; 

Hence i gramme* jtVt oz, and /. 1000 grammes *^?¥^ oz. 

Now 1000 grammes are bought in London for 77j^- ><■*-§¥¥” J 
and 1000 grammes are sold in Pans for 3151 frs. x 1*004 ; 


/. 77 a • 20J. : 3151 X roo4 frs. : reqd. no. of francs. 

. j rr . 3151x1004x20x8x311 


the reqd. no. of francs =- 


623 X 10000 


= 25*27 nearly. Ans. • ^ 

Ex. 7. I bought 128 yards of cloth for ;£ioo^ and am now 
Obliged to sell it at a loss of as much money as I shall receive for a 
dozen yards. At what do I sell it per yard ? 

In the sum realised by selling 128 yds., my loss is the selling 
price of 12 yds, l but loss* cost puce — selling ^nce. Hence tlitc cost 
price of the cloth* selling price of (128 + 12) or 140 yds. ; a 
140 yds. are sold for ;£ioo, the cost price. Therefore the sdlinfe 
price ner yard * /A'4^ * /t * 1 4 J- 3 t^ „ • 

Ex. £. , A former bought a flock of sheep. He lost 5 of 
^nd sold Ae remakderfor JRs.4 a head more than the prime/tost, 
and gained Rs^q by the transaction. Had he sold mem ^ly at 
Rs.2 a head mpie than the prime cost he would have 
How manjr did mrboy ? . / ' Ir ' 

ForAfch sheep sold the filets 2) w 

second oae than'ltt*«e (irat. And this wij for aB |lte 
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he gets ^j.(5o + 7o) or Rs.120 less in the second case than in the first. 
,Hettce, we have 

Rs.z : -^j.120 :: I : no. of sheep sold. 

na of sheep sold « 60, and no. in the flock =60 +5=^. A ns. 

Miscellaneous Examples VIII. 

1 . A person by disposing of goods for ^j.1820 loses at the 
rate of 9 per cent. ; what ought they to have been sold for to realise 
a profit of 7 per cent. ? 

2 . Jf a person owes ^j.iooo on the ist May, at what date 
ought he to pay ^^.750, so that he may retain the remaining ^j.250 
till the 1st October ? 

3. I buy goods for Rs.6oo^ and sell them immediately for 
Rs.6^0^ giving three 'months’ credit ; what is gained per cent, reckon- 
ing interest at 8 p c. per annum ? 

4 . A gentleman sells a lac of rupees out of the 4 per cents, 
at i6 discount and invests the proceeds when exchange is at 2 j. id. 
in 3 per cent, consols at 96. What income does he derive therefrom ^ 

5 . If the difference between the Simple and the Compound 
Interest on a sum of money for 2 years at 5 per cent, be 

g§d. ; what is the sum ? 

6. A banker, in discounting a bill due in 3 months at 4 per 
cent., charges ^s. i id. more than the true discount ; find the amount 
of the bill. 

7. The debts of a bankrupt amount to Rs.2i^4$. 4a and his 
assets consist of property worth A’j.9167. 10a. Bp. and an undis- 
counted bill of A,y.5T30 due 4 months hence, simple interest being 
reckoned at 4 per cent. How much in the rupee can he pay his 
creditors ? 

8 - A person remits 15480 to England at the rate of is, 6d. 
per rupee, and the money is invested in the purchase of 3 per cent, 
consols at 79J. At what price should he sell out, in order to realise 
a gain of £24^ after halving paid per cent, commission on each of 
the last two transactions ? 

9. A company guarantees to pay Si per cent, on shares of 

/•loo each ; another guarantees to pay 3^ per cent, on shares of 
Zio each ; the price of the former is £i iS- ios. and of the latter 
47. I ss. Compare the rates of interest which the shares return to 
the purchasers. • 

10 . What income shall I obtain in England, from Rs.yBcM 
in Indian Government Bonds at per cent., when my agents in 
Calcutta cha^e me 3 per cent., for drawing and remitting ft, and the 
exchange on Ei^land if loid. for the rnpee ? 
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11 . A mixture of milk and water contains 32 seers and there 
IS only I seer of water in it ; how much .water must be added to this 
mixture that in every 32 seers of the second mixture, there shall be 
3J seers of milk ? 

12 . When English money bears a premium of 5 per cent in 
America, how much sterling should be giveif for 750 dollars each 
worth 4J. td at par ? 

13 . Two kinds of wheat arc sold at the same price, in which 
20 per cent, is gained on one kind, and 20 per cent lost on the other. 
What percentage will be gained or lost if they be mixed equally, and 
then sold at the same price ? 

14 . A merchant sells a mixture m the ratio of i : 3 of two 
clifTcrent kinds of teas, at Rs 2. per ft) and gams 334 per cent, on 
the original cost. If he had mixed the leas in the ratio of i • 2 and’ 
sold the compound at Rs.'i, 8^?. per ft), he would have gamed 33^!^ pei 
cent on his selling price. Find the prime cost of each of the tw'o 
-kinds of teas. 

15 . A merchant owes He gives a bill for j^202 due 3 

months hence, a second for >£204 due 6 months hence and pays the 
remainder of the debt in ready money Supposing the rate of in- 
terest to be 4 per cent, per annum, what ought he to pay in ready 
moneys 

16 . A compjiny has a capital of ^5000000, of this f is ordinary 
stock and the remainder is 5 pei cent, preference . the working 
expenses and reserve alisorb 48 per cent of the gross receipts. 
Find the annual earnings, so that the company should just be able 
to pay the interest on the preference stock What is the additional 
amount requisite for paying i per cent, on the ordinary stock } 

17 . If at compound interest the second year’s interest is AV.23IO, 
and the third year’s Rs 2425. 8^ , what was the first year’s interest ? 

18 ^ debt is paid on 23rd June by a bill dated at 6 months. 

Supposing the bill to be discounted on October 14th, the real dis- 
count would be /^J.35. Find the amount of the bill, the rate of 
discount being 5 per cent. 

19 . A gold chain is made of 3 parts gold to i copper, and the 

cost of manufacture is 10 per cent, on the value of the A 

sovereign consists of ii parts gold to i copper, and 120 oz. Troy of 
the mixture makes 467! sovereigns. What should be the price of a 
chain which weighs 2 J oz., the value of the copper being neglected ? 

20 . A man has an income of £200 a year ; an incomn^-tax 

is established of 7^/. in the £^ while a duty of Ib. is twen 

off sugar ; what nmust be his yearly consumption of sugar tp^t he 
may just save his income-tax ? , ; ^ 

21 . fte income-tax being 4^ in the a person, has 
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15^. less than when the tax was yd. in the although his 
income has increased by ;£295. What was his incotne at first ? 

32 . Two passengers have together 1 50 seers of luggage and 
are charged for the excess above the weight allowed Sa. 4^ and 
Re.i. oa. Sp. respectively. If the luggage had all belonged to one of 
them, he would have been charged Rsa. 13a. Find how much 
luggage each passenger is allowed without charge. 

33 . A merchant having lost his cargo in the sea, which he had 
insured, the broker Offered him a sum of money for his loss which- 
the iperchant refused as being 10 per cent, below the estimated value 
of his loss ; the broker then offered £37C). i $s. more than at first, 
and the amount of the second offer was 5^ per cent, in excess of the 
estimated value. What was that value, and what sum did the broker 
first offer ? 

24 . Calculate the profit made by a bookseller, assuming that 
he pays iir. 4d fora. 16 shilling book, receives 25 copies as 24, and 
deducts 10 per cent, for commission. 

25 . An inclined roof rests upon two walls, one of which is 13^ 
feet high and the other y^ ft. ; the distance between the two walls is 
3 ft. ; what is the area of the roof, supposing its length to be 20 yards ? 

26 . The discount and interest on a certain sum for the same 
time are Rsf.22 and R,?.24 respectively, find the sum 

27 . If I buy'the 3 per cents, at 78I, and the 3^ per cents, at 95 t\» 
which is the better investment ? If 1 had invested £6()62. igs. 3frfl 
in each, and the former rose and the latter fell how much 
should 1 lose or gain ? 

28 . A tradesman bought a quantity of goods, and sold ^ of 
them at a profit of 6 per cent, ; the price rising he got 10 per cent, 
profit on the remainder, and*on the whole g.ained £114 ; what sum 
•did he lay out ? 

39 ^ A man has -^j.41000 which he invests in the 5 per cent, 
stock lat 87 and 5 per cent, stock at 104. What sums must he invest 
in the Respective stocks to make 3i^ per cent, on the whole ? 

30. I buy goods for 5040 and incur 10 per cent., expenses ; 
what must I charge in order to make 10 per cent, profit on my capital 
after allowing 10 per cent, discount ? 

• 3 ^. Cert^n Railway shares pay an annual dividend oif £3- los. 

A person having bought 12 shares, at such a price that |hey yielded 
si per cent op his itiveetment, sold them when the price had risen 
jCSi ^hd invested the - proceeds in 3J per cent, stock at 85. Find the 
alteration in hts incofiie. 
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the length is 2500 miles ; the working expenses are 55 per cent, erf" 
the receipts. What dividend can it pay on the ordinary stock ? 

33 . A gentleman, deriving his income from an investment 
which pays 5 per cent., spends 5 of his income and pays an fneome- 
tax of in the ; next year the investmeprf; pays 5} per cent, he 
spends 15 per cent more, the tax is reduced to (id, in the and he 
saves £;j more What was his income ? 

34 . 1 bought 50 horses and sold 1 5 of them at a gam of 20‘ 
per cent., 25 at a gam of 16 per cent and the rest at cost pnee. Had 
I sold all at a gam of 18 per cent., I should have gained AY 560 
more. Find the cost puce of each horse. 

35 . Two kinds of teas are mixed together and the mixture sole 
at a gam of 1 5 pei cent. If each kind were to be sold separately at th« 
same price, 20 per cent would be gained on the first kind, and 5 pei 
cent lost on the second. Find the proportion of the mixture. 

36 . A boy bought 200 eggs, and gamed 25 per cent by selling 
of them at 2 a penny, and the lest for 1 r. 5*^//. more than wha 

they cost him. At what rale did he buy them ? 

37 . Two boys buy oranges at 7 for 3^. and 5 for 2d. respect 
ively They buy equal numbers Compare their rates of profit 
if the former sells his oranges at 9 for /[d. and the latter at 7 for ^d, 

38 . A Railway binlge crosses a straight canal obliquely. Th« 
bridge on one side is 36 ft lowei down the canal than on the other 
and the breadth of the canal is 48 ft. Find the length of the bridge 

39 . A tradesman lost 4 pei cent by selling an article for 1 5^. 
what should he have sold it for so as to gam 10 per cent . } 

40 . A grocer buys 2 cwt. of tea , the first cwt he sells at 5 pei 
cent profit; and the second which costs £i more, at 12 per cent, 
profit The difference in retail price being ^d. per ib., what is the 
cost price of each ^ 

41 . The gross receipts of a Railway Company in a certain year 
are apportioned thus — 40 per cents, to pay ihe working expenses. 

54 per cents, to give the shareholders a dividend at the rate of 3i 
per cent, on their shares, and the remainder ^jr.283500 is reserved. 

F ind the paid-up capital of the company, 

42 . A, man, buying goods by means of false scales, defrauds 
to the extent of 15 percent, and 15 per cent, in selling; find his 
whole gain per cent. 

43 . Siglht years ago the ages of A and B were as 5 • 6 ; atnd 
eight years hence they will be as 9 : 10 ; find their present ages. 

44 . A owes B Rs,272S, and offers to pay him at a certain rate 
of discount instantly, instead of at the end of 2 years, when the 

will be due^i^ can -place out the money which he will receive at, j 
per cent, interest, and by that means will g«b by the transaetjilfi 
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Reckoning simple interest throughout, find at what rate the 
discount is calculated. 

. 45. A^s present age is to B^s as 8:7; and 10 years ago the 

proportion was 11:9. Find the present age of each. 

46 * TOGO sterling is due from London to Portugal, when the 
exchange is 6iid. per milree. Whether is it better, for Portugal, to 
draw directly on London, or circuitously, at an expense of per 
cent., through Holland and France ; — exchange between Britain and 
Holland 11*90 florins per £ sterling, between Holland and France 10 
florins for 21 francs, and between France and Portugal 480 rees for 
3 francs ? 

The original cost of a pipe of port is 71^.550, and it is sold to 
A at SL certain loss per cent. ; then A sells it to B at the same losing 
rate ; but B sells it to C, at a profit of 12 per cent., for the original 
cost. What was the loss per cent, at which the wine was sold to 
A and B ? 

48 If the Compound Interest of AY2500 for 2 year$ be Aj.204, 
what is the rate per cent, per annum ? 

49. What fraction of ^{*0135) is ^(’004)? 

50 . A narrow rectangular field A BCD has its length AB 
160 yds. and breadth BC 314 yds. To what point E in the side AB 
must a straight line from C be drawn, so that A BCD may contain 
fen acre ? 


51 . I bought paper at the rate of 3.9. ^\d, for 5 quires, and 
sold it so as to gam as much on the cost of 32 quires as 3 quires 
were sold for. At what rate did I sell it per quire ? 
f 52 . My age is 62, and my son^s age 30 ; how long ago was 
my age 5 times that of my son ? and how many years hence (if we 
are bolh alive) will my age be a third of 5 limes his age ? 


53 . Divide AV. 54339 into three sums, such that their amounts 
by Compound interest at 5 per cent, per annum, for <2o, 23 and 
27 years respectively, shall be equal. 


5 i Given that i oz. Troy equals 31*1 grammes ; that 10 
grammes of Frenchi standard gold are worth 31 francs; and that 
, the worth of a given weight of English standard gold is to that 
of the same weight of French standard as 3151 to 3roo^rr-To what 
•number of Troy ounces of English standard gold is the fi^c equiva- 
lent, nnd what IS the fixed number of francs equivalent to £i ?— the 
EnijjHah mint price for standard gold being £^. lys, loid* per ounce. 

^, 55 . How many fi-ancs are equivalent to £iy when gold pur- 
5ji;ssi^ed in London yys, jo^d, per ounce standard is >old in Paris 
|4i per ™le (i e. 1000) premium on the fixed price ? And how 

whenl^old is i per miHe discount ? . ^ 

‘ M. A ^bsmkm^iNjwes ;£4S94. be will pay A- dividend of 
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3J. 6{i. in the pound three months hence, a second of ji*. six months 
hence, and a third of u. nine months hence. What is the present 
value of his assets, money being worth 5 per cent, per annum ? 

57 . A person having to pay 10850 two years hence. Invests 
a certain sum in the 3 per cent. Government Securities (to accu- 
mulate interest till ihe debt is paid), and also an equal sum the next 
year. Supposing the price of the fiovernment Securities to remain 
throughout at 73> what must be the sum invested on each occasion 
so that with Its interest, there may be just sufficient to pay the debt 
at the proper time ? 

58 A person borrows Rs GiSo in two sepaiate sums, at the 
respective rates of 3r and 5 per cent, per annum , and he? repays 
the two loans at the end of 10 months, with interest amounting to 
Rs.22$. Required the amount of each loan 

59. A person finds that if he invest a certain sum in Railway 
shares paying £6 dividend a share, the price of the share being 
^132, he will obtain £S4 a year more than if he invested in the 
3 per cents, at 93. How much has he to in\est ? 

60 . A contractor sends in a tender of £5000 for a certain 
work ; a second sends in a tender of ;£485o, but stipulates to be 
paid ;^5oo eveiy 3 months ; find the difference of the tenders, 
supposing the work in both cases to be finisljed in 2 years, and 
money to be worth 4 per cent Simple Interest 

61 . (i)^ Given that the squaie of 153341s 235131556; find that 

*53347 without going through the operation of squaring. 

(2) Given that the square lootof 1038361 is 1019 ; find the square 
root of '103876864. 

V'T’ I 

63 . A landlord has an estate that brings him in £3000 a .year, 
but this gross income is liable to deductions for rates and repairs to 
the extent of 12 per cent. He sells it at 26 years’ purchase on the 
gross incolne, and invests the price in the 3 per cents, at 97 J. What 
difference is caused in his income ^ 

63 . A man sold at 48 and 95 respective!)' £500 ordinary stock 
in the Railway paying a dividend at the rate of i{ and £S00 
preference stock in the B Railway paying a dividend of 4 per cent. 
He then ^l^sted } of the money in the Tramway Company whei*e 
the ;^24 paying interest at 6 per cent, was at £6 premium ? 

£150 m the C Railway which paid no interest and the remaindei'Mii 
Bank shares at par ; what rate of interest must he receive 
Bank in order to increase his annual income by £12. ’ 

6 i. A forn merchant having bought 1300 quarters of 
sold one-fifth of it at a profit of 5 per cent, one-third .at a pKmy 
8 per cent.,^nd the remainder at a profit of *2 per cent, out 
/ sold all at a profit of |0 per cent, his wouia have beetj 41^ 

more. What dic|, the wbaat cost ^ ^ 



5x6 


ARITHMETIC. 


65 . The discount on /v’j.825 for a certain length of time is /?J.75 ; 
what is the discount on the same sum (1) for twice that length of 
time, and (ii) for half that length of time ? 

66 . * A person has -^j.24180 to invest, the 5J per cent. Govern- 
ment Loan being at leS, and the 6 per cent. Municipal Loan of 
A’j.iooo being at 1020 ; find how he must divide his capital between 
the Government and Municipal Loans, that he may obtain the same 
income from each. 

67 . Divide £444 among A, By C and B in such a manner that 
;^io more than of A\ share, £20 less than ^ of B^s share, and £^2. 
10s, more than i of C^s share, and £6$ moie than Va of B\ share 

* may all be equal. 

68 . What sum of money will amount to AV.6996. ga. 7 2p in 
2 years, reckoning compound interest for the first year at 4 peu cent., 
^d for the second at 3^ per cent, per annum ? 

69 . A certain article of consumption is subject to a duty of 6s, 
per cwt. ; in consequence of a reduction in the duty the consump- 
tion increases one-half, but the revenue falls onc-third. Find the 
duty per cwt, after the reduction. 

70 . Divide Ajr.429 into four parts such that their simple 
interest for 4, 6, 7 and 10 months, and at 3, 4, 5 and 6 per cent pei 
annum respectively, “shall be all equal 

71 . A sells to a horse, which had cost him AV.300 at 12 J 
per cent, profit ; B sold it to C at a profit of 5 per cent, on what it 
cost him. What would A have gained per cent., had he sold the 
horse to C for the money which C had paid B for it ? 

• 72 . A farmer gave for a horse a bill of ^73 due in 1 month, 

and sold him at once for a bill of £Sy at 4 months. Required the 
farmer’s gain per cent., reckoning interest at 4^ per cent. 

73 . A man has a certain amount of 5 per cent, stock. He 
sells out one- third of it at 104, and invests the proceeds in the 4 per 
cents, at 98. He sells out from the 4 per cents, when they have 
risen 2 per cent, and Jhen repurchases the same amount of 5 pei 
cent, stock at 102 as he sold out originally. His gain being £202^ 
find the amount of 5 per cent, stock originally held by him. 

‘ 74 . A tradesman selling goods for a certain price to be paid 

6 months hence, offers to give j\fth more of the same goods for the 
same price in ready money. What was the rate of discount ? 

76 . A and B each lends ;^25o for three years. A lends at 4J per 
cent, simple interest, and B at 4^ per cent, per annum, epmpound in- 
terest Find the difference in the amount of interest they receive. 

76 . If by sellinf^f cloth, at Aj.14. 4a, for 5 ystrds my*gain would 
be 6% per cent, what sllould I gain or lose per cent by selling it 
at i?J.i8. 12a* for 7 jrttrds ? 
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77 . A banker sells 400 English, sovereigns at 25*35 fr., and 
buys Spanish piasters at 5 40 fr Two months afterwards he sells 
again his piasters at 5 70 fr and buys 400 sovereigns at 25*20 fr. 
What is his profit, and at what rate does he place his money ?‘ 

78 A merchant fits out 3 ships in Succession to run the 
American blockade ; he reckons the total outlay on each ship after 
the first to be 25 per cent more than on the one that preceded it 
The first and third get into port, and he gams 160 per cent, on their 
cost, the second is taken. Find his loss or gain per cent, on 
the whole. 

79 A man left ;^30000 stock in 3 pei cent (iovernment Secu- 
rities, to be divided among his thiee sons in the proportioif of their 
ages which were 15, 8 and 7 years respectively; afterwards when 
these securities stood at to discount the eldest son sold out, and 
invested the proceeds ni 6 per cent Hank shares at par By how^ 
much did the annual income of the eldest then e\ceed that of the 
youngest son ^ 

80 . A man invests ^864 m the following manner. One-half 
he inv^csts in the 5^ per cents at 8 premium and the other half in 
Bank shares at 116 premium. After one year he sells out both his 
$1 per cents, and also his Bank shares, the former being now at 12 
premium, and the latter 130 premium, and invests the whole of the 
proceeds in the 4^ per cents at 90^. His annual income is now 

less than it was before. What rate of interest did the shares pay ? 

81 . Find the length of an edge of a cube of pure gold equal 
in value to the annual revenue of ( rreat Britain (70 millions steiling), 
given that gold is 19*26 times as heavy as water, that a cubic foot of 
water weighs 1000 oz. and that the value of fine gold is £4. 5J. per oz. 

83 . Prove the truth of the following extract from the. Tt^nes 
Newspaper : — (See Ex. 54, above ) 

The quotation of gold at l^aris is about i per mille discount 
(according to the last tariff), which at the English Mint price of 
£3. 17s, loid per oz. for standard gold, gives an exchange of 
25*14^ ; and the exchange at Pans on London at short being 
it follows that gold is about 0*28 pericent. dearer in Paris 
than in London. 
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1 . The number of emigrants from the United Kingdom in ten 
years \^as 1,697,579; -649,742 being English, 158,226 Scotch, 31,983 
foreigners. How many were Irish ? 

2 . A library contains 3275 volumes, and each volume on the 
average contains 493 pages, and each page 39 lines. How many 
linea are there ? 

■ ^3. How many times has a batsman been out, if he has made 
1073 runs and his average is 29 ? 

4 . What was the cost of each pig, if after buying 23 pigs 
I have ;£23. ys. 2(f left out of ;^5o ^ 

6. A waggon loaded w^ith 217 equal parcels weighs 2 tons 2 cwt. 
and the waggon itself weighs 18 cwt. 3 qrs. ; find the weight of each 
parcel. 

6< What amount will be left out of ;£5o, after paying the follow 
ing bills • ;£9. \ys, 4d, ;C4- i2j. 6 jdy jos. £zy. 5J. 2\d. 

*'^ 7 . How often* does ;^7 89303. 6j. 6id contain ^^1654. 14^. sV ^ 

8. A sum of money was distributed among .^ 4 , and C. The 
shares of A and B together amounted to /vV.120, those of A 
and C to V?^.i6o, and those of and C to 1 84. Find the shaie 
of each, 

0 . I sold a horse for /?j.6oo, and thereby gained one-fifth of 
my outlay ; yv'hat was my outlay ? 

10 . How many ponies must a person buy at ;^8 los, each, so 
that after allowing ss. td, for the food of each for a week, he ni.'i> 
then gain ;£44o. i is. ^d by selling each of the lot at £g. 45. yd. ? 


11 . The area of the British Colonies is 8,869,096 square miles 
and the population ^ is 292,680,168. How many people are there to 
• the square mile ? How much would a tax of 24 /f. per head on the 
whole population amount to in £. s. d. ? 

^ 12 , If the greater of two numbers be 19 times 508, and then 
difference be 15 times 112 ; find the sum and the product of the 
numbers. 

13 . If 7423971 'be the dividend, 12130 the quotient, and 4** 
the remainder, what is the divisor ? 

li. Reduce ;^567284I. i6.f. 9fif, Xo farthings, ^ 

15 . If ^15942* # 6 r. td. were distributed equally among 216 
persons, how much %auld each receive ? 
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16 . If the circumference of a .coach- wheel measures 17 ft. 
7^ in., how often will it turn round in travelling a distance of 8 mile^ 
264 fcet ? 

17 . How often is 3 tons 27 Ihs 130/. contained in 228 tons 

18 cwt. 3 qrs. 13 tt)s. 12 oz ? » 

Find the greatest number which will divide 13956 and 
14565, and leave a remaindei 7 in each case. 

19. What is the price of a chair, if after buying 1 5 chairs my 
mory^y has been reduced from /^s 250 to /vV.132. 13a. ? 

20. A man whose w^eekh earnings are A’j.8. 12a, saves J of 
that sum every fortnight ; when will he have saved /vV.224 ? » ' 


21 . If 2948 bricks are used per yard to build a tunnel which 
is 6285 yards long and 2175 bucks per yard to build another tunnel 
w^hich IS 6082 yards long state zn 'word'i how' many more are used 
for the one tunnel than for the other. 

22 . Multiply 562347892 by 29709901 1 m three lines. 

23 . The product of two numbers is 15580656, and one of them 
is 6552 Find the other 

21 Find the L. c. M. of 298717, 197457 and 207583. 

25 . Reduce 32100546829 fa» things to £, j. d 

26 . A tax collectoi collected Rs \o. t«., ^j2io. 12a., A^^.64. 
oa. 2p. and Rs 18. na. 8/., but his pocket burst, and' the money was 
scattered- He picked up AV. 303 8^ 4/. Did he lose any money? 
If so, how much ? 

^7. A farmer pays 30 y an acre rent on a farrp of 215 acres* 
His working expenses amount to £s^ 9 - ^7^- 44^* His receipts are 
.£13^. 6.y, 8 <y. Find his net income. 

28 . *How' many hens have I bought at u. SJ/f. each, if I have 
£2. 16s, 9J/f. left out of a ;£5 note ? 

29 . How' many minutes were there in the first six months 
of 1888 ? Find the G. c. M of 23992091 and 8209897. 

/ 30 . A man spends ;£84. \2s. yi, in each of the first 5 montte 
of the year. If he does not wish to spend more than ;£826. 9A 
in the y^ole year, what must be his average monthly expenditure 
for the remainder of the year ? 

%, 

31 . im)K Sttis 57 boxes of rice each containing 8(9309 
and 76 box;!(|S each cont^ning 719294 grains : yttite 

how ytc there are al^gether. j 

M. of 
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ARITTIMETIC. 


33 . What is the least nuinber that must be added "o 56438971, 
thayhe result may be exactly divisible by 4064 ? 

'^ 34 .. What IS the least number that can be exactly divided 
by 5, 6^ and r’r ?■ 

35 . Reduce 32087(^)984 1 square inches to acres, 

s/36. I buy 60 gallons of wine at 39. 6/f. a gallon and 

10 . 9 . is gained by selling it at £\. 29 a gallon. How much 
water has been «'iddcd ? 


37. Simplify h of + } + '.) + 7 xl'i’-. + 'i'* ^ (! 77 ” + ) 

M r 

▼ 28 . •The live stock on a farm consists of a certain number of 
horses worth 60 guineas each, an equal number of pigs worth £2. 
los. each, 3 times as many cows worth /!i8. 109 each and 15 times 
as many sheep worth £1. 159 each. The whole value of the live 
stock is ;£io 30. 15^. How many are there of each kind ? 

30 . A man leaves ^9 50000 to his wife, and the remainder 
of his property to be divid(‘d ecjually among 4 children. It is 
found that each child has , of the whole How much did he 
leaiy altogether ? 

✓ 40 . A rupee is worth 2.9. oUf., and a dolhir 4s 4}^. ; find the 
least number of rupeps which makes an exact number of dollars. 


41 . If the distance of the Sun from the ICarth be 92J million 
miles, and light travels from one to the other in 498 seconds, find the 
velocity of light in miles per hour. 

42 . Divide 198 ac. 3 ro. 16 po. 3 yds. 72 m. b> 187. 


43 . , Four bilks, amounting to £27. 109 . 3 ]//, £ 1 ^. 4s. 7id.y £43* 
os, 6d, and £5, are paid out of ;£ioo What money is left ? 

^ 44 . Twenty-five years ago a man was four times as pld as his 
son, whose present age is 33. How old is the father now ? 

745 . Divide a lac of rupees between A, B and C in the propor- 
tion of 2, 3, 4, and the same amount betw’cen E and F in the 
proportion of • 

•/ 46 . How many payments of 14^. ii 'id, amount to £^, 2S, 6}d> ; 
aijd how'many plots each containing 2 ro. i6po. 8 sq. yds. are there 
in 10 ac. 36 po. 1 5 sq. yds, ? 

47 . Find by Practice the cost of warming a building for 
II ^ys 17 hrs, 28 min., if the tost is £4, ios, per day. 

A man rans 4 i times round a course 930^ yds. long. What 
ir^tion of 3 miles yds. does he run ? . 

</ 48. Simplify— * * • 

iiSi of {-^ of .£3^T%6i of 41$. os. gd. - 4 U of £ 3 . 
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50 . If I* pay JRs.2^. 13/7 6p. as income'Uv on a rental of 
A'r.715. 5<*., what should I pay on a rohtal of AV.5107. 8^5. ? 


51 What prime numbeis divid<‘ 222222 , and what is the least 
numbei that must be added to it that the fcum may be divisible by 
47. 53 and 59 ? 

53 . Divide 2875962 by 5x3x11 bv short dnision, and find 
the true remainder. 

53. Reduce 5762309875407 inches 10 mi/es. 


54 . Simplify 


31 


t/66 


47 


3'* ^ ^ +4t » ■" 3 / 

5 ;,- 7 J^ 28 ,,+ 1 

Divide 2*3 by 'ooi 5, and £ 021 by (1761. — 3*2//.) 

What wuli be the cost of ])ainlir«; a looin 20 ft. 3 in. long, 
18 ft 6 in. bioad and 10 ft 4i in hij»h, containing two window's, whose 
dimensions are 7 V ft by 4} ft. each, at the rate of 2s. per sq. yd. ? 

57. 23 cwt. 3 C|rs. 7 Ihs me bought at £2, ros. 8/f. per cwt. 

and 72 cwd. 2 qrs. 8 ihs. at £2 y\. \0(f pci (wt Kind bv Practice 
the futiount expended and gne the average piic'e per il>. 

W8- A bankrupt is iiKlc‘bted to B, C and />- A\ debt is 
twice B’s ; B\ three times Cs ; Cs half of /)’s. How much should 
each rec'eive of assets to the .imount of A’v 45680? 

'* 49 . If 2 men and 3 women c.in do a piece of work in 8 days 
of 9 hrs each ; how long will it take 3 men and 6 women to do a 
piece of work twice as ^retrt, w 01 king 8 hoins a day ; the work of a 
man being double that of a woman ^ 

60 . Find the simple mleiesl at 4 pti* pei annum on A'j.595. 
()a. for 4 years and 17 weeks, leckonmg 52 weeks to a year. 


^ 61 . , WImt must I pay foi a bill of exchange on London for £7^. 
159. 6/f, the exchange being at the rate of ir. lo^d. for the rupee ? 

1/ 63 . Find the value of 

’387 of ;^8. i6>. 3^*4"6i of of 7 ^' of 

If the carnage of 30 mds. thiough 36 miles cost A*j,I2i 5 ; 
w'hajl^weight ought to be c'arried 48 miles for Bs.66. loa. 8 ^. ? 

o 4 Find the least number of weeks m whic h an exact number 
of half guineas can be earned, the wages per week being i6s. 4^/. 

65 . If a person receive 4J per cent, interest on his capital by 
investing it in the 4 per cent. Government stock ; what is the price 
of sjpek, and how much can be purchased for Bs, 1 2000 ? 

A person buys 64 animals- cows and horses—for Bs.6ooo. 
Each coi 9 costs JRs.60, and each horse Bs,i(^ Find the number of 
horses purchased. 
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67 . What would a banker gain by discounting on September 
2is^ bill of ;fi3i8. 3J. dated July 31st at 4 months, at 5 per cent. ? 

^6& A man sells a horse for AV.246 and loses 26^ per cent, on 
wh^the horse cost him ; what was the original cost ? 

69 . Four inerchante /?, Cand D trade to^’cther ; stock of 
400 was in trade 12 monllib, stock of ;^45o for 9 months, Os 

Stock of ;fi48o foi 8 months and Z>’s of for 6 months. The 
whole profit, being ;^iooo, was m trade 12 months. How much ought 
each to receive i* 

70 . A person in India wishes to imest AV.24000 in the 3 per 
cent, consols at 90 ; the rate of exchange is i s lotf. for a rupee ; 
brokerage in England is tt per cent. ; how much stock, would he 
realise^ and what would be his \caily income ^ 


7 X. Show that the sum of the squares of six thousand and 
twenty-one and eight thousand and twcnl> -eight is equal to the 
squpf^e of ten thousand and thirty-five. 

72 . If when a number is divided successively by ii, 19,23 
(as in short division) the remainders are 8, 3, 14 respectively, find 
what the lemainder would bo if the same number were divided by 4807. 


. himpllfj ot (10 XT' j. ' \ \ ^ 4_ > I ' * 

124 men dig a licnch no yds. long, 3 ft. wide and 4 ft. 
deep, in 15 clays of 11 hoius each , anotliei trench is dug by half the 
number of men in 7 days of 9 horns eath, how many cubic feet of 
wat^ is the latter capable c'f holding ? 

^■^ 5 . A cistern, without a hd, whose floor and walls are an inch 
and a half thick is 5 ft. 3 in. long, 3 ft. 7 in. wide and 2 ft. 5} in. high 
in its external dimensions. Find its internal surface, and the cost of 
painting the same at per sq. foot. 

>**^ 76 . In a certain firm A invests half as much again as . 5 , and 
lias much again as C, and .< 4 's capital is 1 20(x> rtiore than Os, 
Thjpy gain ^j.1330 ; what is each man’s share of the profits? 

*^ 77 . If 4 men earn as much in a day as 7 women, and one 
wpman as much as 2 boys, and if 6 men, 10 women and 14 boys 
workidir together for 8 days earn ;^22, what will be the earnings of 
8 ine|j|md 6 women working for 10 days ? 

A tank is 300 yds. long and 150 yds. broad : with what 
vdoetty per second must water flow into it through an ajjerturc 2 ft. 
broadP and ft. deep, that the level may be raised i foot in 9 hours ? 

79 « A person having invested a sum of money in the 3 per cents' 
received anmially therefrom ^£233 after deducting the income*tax of 
*^ 4 - the pound. Find the amount of stock, and stlho whaf it can be 
sold for when the per'tents. are at 109}. 



MISCELJ.ANKOUS EXERCISES. 


$23- 


The length of the Eastern Bengal Railway being no miles' 
and the capital employed in its cong^uction 500000, what must be 
the gross annual traffic recoi^j>,|:s per m order that a dividend of 
5 per cent, may be paid to the shareholders after allowing 45 per cent, 
of the gross receipts for cuirent expenditure ? 


81 . A had some rupees, the number being composed of three 
7’s, preceded by 16, and followed by 216 li took some away, and 
the number which remained was expressed by the same digits in 
the same order with the exception of the digit 2. How many did 
B take ? 


82 . If the remainders on duichng a certain number "(by short 
division) by 5, 7, 9 n successively be 3, 5, 8, 4 ; find the remainder 
why the number is dnided by 3465. 

^ 83 . Simplify 2*123456 +• 123456+ 1*23456-“ I* I2345;<>- I •i2345(i. 


81 . Multiply 3*720780426 by ‘cx)8634i532 to five places. 

83 . Find by Practice the cost of 3 tons 17 ew i, 3 qrs. 23 fhs 
I T 01. of iron at A^y.c;. i ^a. 7/ per cwt 

jB 6. If 21 men can in 12 days make 1260 thousand bricks work- 
ing 12 hours a day, in how many days of 8 houis each, can 59 men 
make 177 lacs of bricks 

The cost of carpeting a room whose length is 22 ft. S in. 
with carpet at 3s, per sq yd. is £7 /v, 4^/. ; find the breadth of 
the worn. 


'^88. A merchant buys two pipes of wine, one foi the 

other for £120, and he also bu)s a third pipe ; on mixing the three, 
he sells his wine at 50V pci dozen, gaining 25 per cent, on his outlay ; 
what was the price' of the lliird pipe? (The number bf dozens in a 
pipys 56,) 

. The wholesale price of books is 25 per cent, lower than 
the retail price, and 13 books arc counted into the dozen. What 
percentage is obtained by the retailer f 

90 . I pay A'j.51000 to a bank for a bill of exchange payable 
in London. The rate of exchange is is, for the rupee and 

the bank charges me 2 per cent, on the amount payable in Englaiid. 
How much will my agent in London receive ? 


91 When 582167 is divided by a certain number, the quotient 
is 7^ and the remainder 761. What is the number ? 

V92, A number diminished by 5 of itself, when divided^ 809^ 
giv^ a quotient 327 and a lemainder 45 ^* What is the nuntbi^ ? 

i^aa * What ’decimal multiplied by lasjt^ill give the si^ 
i» '09375 And 2 * 46 ? 



ARITHMETIC. 


* 94. The owner of 4 of a ship sells of his share for 

; what was the value of.-r\ of J of 2^^ of the ship ? 

'^ 95 - Find the value of *375 of a guinea + *54 of 8^. ^d + 'oij of 
^2. 15.9. and reduce the result to the fraction of a guinea and a half. 

96. If th(‘ value /)f the rupee vanes from 1.9. gd . to is g\d 
and the franc from gW. to lod. ; find the maximum number of francs 
whioh It IS always safe to give for ^j.500. 

A person after paying yd. in the for income-tax on his 
inc^e, has ;^i632. i8j. to^. remaining ; what had he at first? 

-/ 98 . A farm contains 190 ac. 3 ro. 2^ po 134 sq. yds., of which 
81 ac. 3 ro. 10 po 274 sq. yds. is pasture. Wliat fraction of the 
wh^ fanm is not pasture 

‘ 4 ^ 99 . Extract the scpiare root of *647619 - 06857142, and the 
cub^root of 20^^42 507 1 . 

•/lOO. A merchant buys goods for ^568. 4s. and sells half of them 
at a gain of i//. in the shilling on the cost prue, one third of them at 
a gain of 2d. in the shilling and the remainder at a gam of ;^I5. 15^ 
8d How much per cent, does he gain on the whole transaction ? 


101 Find the ti. (. . H. and the L. c. u. of 157 days 7 hrs. 4 min. 
7 sec., and 243 cla>s 2 hrs. ii mm. 49 sec. 

^ 02 . Multiply 32856 by 121711 m three lines only. 

^103. Find the value of 3*6 of ’954 of *428571 of 39. id. 

104. Divide j*728o8976 by 1*369840056, retaining six places. 

/105. A and B own a ship in shares which are in the ratio of 
2 to 3. They dispose of p*irts of their shai es to Q so that A, B and 
C hold the ship in equal shares. What is the ratio of the payments 
thafrC must make to A and B ? 

^106. Tea at 49. 3]^/. per ft. is mixed with tea at yjd. per ft. 
so that the mixture contains 72 per cent, of the former, f ind the 
weight of a chest of this mixture which is worth £6. i6s. lod, 

^ 107. How many planks of teak, 12 ft long and 71% in. broad, 
will be lequired to floo^f a room 7i yds. long and 5 yds. wide ; a 
sp^ce ft. long and 5 ft. broad being left unplanked ? 

^ 10^. A barters sugar with B for rice which is worth if annas 
a sfeei*^ but on weighing his sugar uses a false maund weight. 
B disebvers this, and to make the exchange fair, raises the price of 
his rice to 2^ annas a seer. Find the real weight of the false maund 
which A uses. 

iyf 109r Tlic diameter of a fore-wheel of a carriage is ft and 
that of the hind*wheel is 3 ft., how far will the carriage have travelled 
when the fore-wheel has made 100 more revolutions than* the hind 
(the ctrcumferenoie of a circle : diameter :: 3*1416 : 1.) 



* MISCELLANEOUS EXERCISES. 


110 . A person bought lo Bank of Madras shares at yi*j. 1540' 
each and for 5^ years yot interest on. his investment at the rate of 
5 per cent. He then sold his shares at a loss of 22} pel cent. How 
much did he make l>y the transaction and what rate per cent, per 
annum had he for his money? 


111 . If when a number is divided continuously b) 7, 8, 9, lo^ 
(as in shoit division) the rem«iindeis aie 4, 2, 5, 1,8 lespectively, find 
the r^naindcr when the numher is divided by 30240. 

112 . A vulgar fraction has foi its nunu'r.'itor 183, and 
Its nearest appio\imate value in hundiedlhs is 43 ; vvh.'jt is the 
denorannator ? 

113 . A Qdih (opy a (ertain manuscript in r7houisby writing 
at the rate of 3 lines per minut(\ B can copy tlie same in 24 hours. 
Afterj476 lines have been copied by in what time (.in B finish it. 

lU. If a culnc foot of marble weigh 2716 times as naich as a 
rub. foot of water, find the weight of a block of m.ir])}e 9 ft 6 in. long, 
2 ft 3 in. broad, and 2 ft. thick, supposing a rub foot of w^atel lo 
weigbriooo ounces. 


weig^ioc 

^ 15 , 


^ 115 . If 48 men woiking 8 hrs. a day for one week can dig a 
tiench 235 ft. long, 40 wide and 28 d(*ep m w’aat time can 12 igen 
working 10 hours adayfoim a R.ailway cutting 156060 cub yards? 
(A week = 6 working days ) 

*^ 16 . A train starts from at i2cyc'lo(k and runs towards C, 
which IS 100 mile » distant, at the r.ilc of 30 miles jin lioui ; at the 
same time the mail cart starts foi C, fioin B, which is half-way 
between A and C, and runs at 10 miles an hour , at what distance 
frorn^ will it be ov'ertaken by the train ? 

A and B enter into partnership ; A supplies the whole of 
the capital amounting lo A’v 45000 upon condition that the profits are 
to be equally divided, and th.at B ])ays A interest on half the capital 
at 10 per cent, per annum, but icceives Rsa20 per^ mensem for 
carrying on the concern Tind their total yearly profits, when 
share is equal to one-half of ^’s share. * 

lia What sum of money put out at Compound Interest will 
in 2 years amount to 1944*81, interest being at the rate of loper 
cent, per annum, and being paid half-yearly ? 

119. A gentleman receives 10 per cent, upon his investment 
in India. When the exchange is at is. loid he disposes of his 
investment at a premium of 60 per cent, and transfers lus capital to 
6 per cent. English Securities at par, which yield him an annual 
inconte of £1770. Find his original income in India per menaetn. 

*1120. * A certain number of men and w»men subscribe a sum of 
money, the number of women being four times the number of men. 
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‘ Each man subscribes as many annas as there are men altogether, 
.and each woman as many pics as there aie women altogether. The 
total amount subscribed being 756, find the numbei of men and 
•women. 


V Ml. Find the least jiumber which, when multiplied into 
25^25000, will make the product a perfect cube. 

.i/m A farmer has 1134 sheep and 630 lambs. He forms them 
into flocks, keeping sheep and lambs sepaiate, and having the same 
number of animals in each flock. If these flocks are as large as 
possible, how many animals aie there in each ? 

XW 3 . ‘ Calculate to fom places if • 

M ^ (5 23 + 7 98) of (3*1 +6*283) 

p NT 134 . If one t!>. 'Froy of gold be coined into 46^^ sovereigns and 
standiird gold contains roj parts of pure j>old to 1} parts of copper ; 
find the weight of pure gold m one sovereign in grains. Also express 
the weight of copper in a sovereign as the decimal of one lb. Avoir. 

yi 25 . If the work done by a man, a woman and a child be in 
the ratio of 3, 2, i, and there be m a factory 24 men, 20 women, and 
16 children, whose weekly wages amount to Rs 204 ; what will be 
thyearly wages of 27 men, 40 women and 1 5 children ? 

>/* 136 . A room is* 19 ft. Jin. long and 16 ft 7 in. broad and the 
cost of painting the walls at 7^. (ip. per sq. yd. is Ri.4^. 3a. Reqhired 
the height of the room. 

Divide a guinea between Ay By Cand Dy so that BS share 
is J- piore that A% Cs i more than B\ and D's ^ more than C s. 

If the rate of exchange is is. per rupee, what 

must be paid in India for a bill for ;£85o on England ? 


129 . A person finds that if he invest a certain sum in Railway 
shares paying £6 per share when the ;£ioo share is at 132,* he will 
obtain £10. 16s. a year more for his money than if he invest in 3 per 
cent, consols at 93. ^What sum has he to invest ? 

m A certain sqm put out at Compound Interest amounts in 
two years to ^£270-4 and in three years to ^28r2i6. Find the sum 
and tha rate per cent. 


181 . By what must 1 52207 be multiplied $c that the product 
my consist of 8 digits, each digit being i ? 

V 181 . The population of India was by a former census found to 
^ W53*44<>» 01 which ^39421250 were Hindoos. Find the ratio of 
fijihi^mdoos to the whole population. ' * 

y A person ngllkng his bills paid ^ of his money to one 
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man. % of the remainder to diiothei, and | of the rest to a third.* 
If had remaining, what had \\f. at fiist > 

^ 34 , F ind the square root of 7 4iJ38 - 6 8 8 5 - 2 03 x i 17 

wlSi Two equal sums were divided, the one among 141 men 
and the other among a (eitain numbti of woiyen , cacli man leceived 
Ks JA Sa and each woman iia less , how many women were there ? 

vl 36 Twelve years ago, A had 13000 and B had A’c 9100 A 
has been more fortunate than B, and gained 3 per (cnt where i? gam- 
ed i^er cent ; B has now doubled his capital How much has A got ? 

•^ 137 . Bought a quantit> of tea, and sold pait t)f it, at the rate 
of AV I oa 6 p per lb, losing thereb) 1 per cent What was gamed 
pel cent on the remainder which was solcl at Bi i ici 6/ 

138 What amount of stock must be pui chased in the English 
5 pel cents at to pioduce the same yeaily letuin as 3 lacs of 
rupees (a rupee=ij lo^d) invested in the (lOvcrnment 4i per cents, 
at ? 

^39 A hoi sc was sold at a loss foi A\ 60 Had it been sold 
for 81 the gam would have been j of the foimei loss hind the 
( ost/)f the horse 


>syot 

ru 


^140 What IS the sm illcst numbei of at tides costing £$ 91 4J//. 
each, which can be purchased for an mtegial number of soveieigns ? 


141 . Multiply 6372 and 630072 bv 567, and explain why the 
difference of the two piodiicts is divisible by ii, and by the squares 
of 7 and 10, and by the fouith po vei of 9 

(1) What change would occui in these factors if the two zeios 
instead of being m the centic of the digits 6, 3 and 7, 2 occupied 
some other position still being together ^ 

viij. ^34. 


Reduce the expiession 






0 "" 


f to it!i Sim* 


plest form , and find the v,ilue of of a guinea of ^ (>tt 

|/i 43 . Divide 12150138 by 2023 and 000072072 by 000012. 
Find the fraction corre'sponding to i oi, and divide 27 36 by 3 lop. 

What is the least number of dollaisat4J 2d each,' 

I an exact number of sovereigns ? 

the income-tax be 6 pies m the rupee for the first llali 
of^he year and 3 percent in the second, what is the gross iiteome 
of a d&tleman whose net annual receipts amount to Rs i 454 - ? 

It 46 A can do of a piece of work m -j of the time that il 
would take ^ to do & of it, and $ can do j of the same uijirk in 
i the time C would occup) m doing anothei piece of work hylf ^ 
large ag^n as the first. If C can finish the first named pira of 
in 6 hotifSL how long would A and B togethir be m doing it ? 


rina inc iraci 

^44 Wl 

is loual to an 

/U5 If 
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147 . A debt of A*j.7oo IS discharged by a payment of J^s,iSo 
in cash, and a bill for /?^.533 due 6 months hence. At what rate is 
discount calculated ? 

148 ., Exchange on London is at the rate of is. ^d. on demand, 
and ij. at 6o days’ sight. What is the rate per annum for 
monpy in the latter case*? 

VU 9 . A man bays wine at 4^. a gallon ; he mixes it with water, 
and by selling the mixtuie at a gallon gains 20 per cent, on 
his outlay. How much water did each gallon of the mixture 
contain ^ 

160 . What sum must a peison invest in the 3 per cents, at 90, 
in order tjiat by selling out ;^,iooo stock when they have risen to 93^, 
and the remainder when they have tallen to 84t, and investing tiie 
whole proceeds in the 4 pei cents, at par, he may increase his 
annual income by £<^. 5^. ? 


f 


\^ol. 


of 3J. 4«i^. + 4i\ of i^. iid.+ ^ 


The yearly expense of a village school was Aj.300. This 
is paid partly by a rent ot 29J ^ bigJias of land, at A*s 3. Ha. per bigha, 
partly by a tax on the village ot A’y 100, paitly by Government 
allowance of Aai. 4a. pei scholar, and the rest was made up by the 
sclmlars, of whom there were 45 , what did eaca pay ? 

^ tlo 2 . How many times is ^ of 13^ of 2s. 2j^/. contained in 2-| 

27^,^3‘roniv ^ ,6r. 8^.? 

2og ot 754 7i of 2tJ 

153 . Find by Practice the cost of rtmlacing a cistern, to weigh 
8 cwt. 2 qrs. 14 lbs. at the rate of ^2. os. bd. per cwt., it the 
plumber allows £1. lu. Od. per cwi. foi the lead of the old one 
whi^ weighs 6 cwt. i qr. 10 tbs. 

^ 64 . ' If one pound of standard gold of 22 carats (/. e. parts in 
24) fine be worth £46. 14s. 6d., find the value of a gold-mohur of 
wei^it 7 dwts. 23 grs. of fineness 993 in 1000. • 

V 165 . Find the least number of ounces of pure silver worth 
J^s.2. 14a. 6^ip. per oz. that, with the proper proportion of alloy, 
xaniHe coined into an e^ct number of rupees. 

I y 166 . A work can be completed in 36 days by 30 men working 
k hour® a day ; in what time would 18 men and 60 women wonting 
^9 hburs a day complete it ; supposing that 3 men can do as much as 
5 women ; and that in the longer days a man does only i per hour 
of \^at he does per hour in the shorter days ? 

' ^ 167 . A contractor agrees to supply loj lacs of bricks for a 
particular work. His bricks cost him 34 rupees per 1000 to make, 
and of these 124 per cent, are rejected. How many hiicks must he 
make in order to fulfil his contract, and what pnee per iooo«must he 
pttt on those supplied in opier to gam 25 per cent, on his outlay ? 
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/158 A merchant sells 6o mds of rice at a proht of 8 per cent 
and 94 mds at a profit of lo per cent ' if he had sold the whole at a 
piofit of 9 per cent he would have icccived 17^ less than he actusdly 
did jiiow much per maund did he piy loi tht net ? 

}n 59 If a cloth 4 >ds long and 15 in rosti?r3 , 1h>w 

much should you ^^ive for a cloth 19 yds long, 12 in wide, and every 
squaie inch of winch is woith *ths of the value of a squai e foot of 
the l^mei ^ 

\A 60 In a field of ribbigcsthe distinrc between the rows of 
cabbages is 2 feet the distance between the c ibbij,es in a row is 9 
inches , how many c ibbi^ts aie there in ir u rc ^ 

4 A pci son ^oes to a bookscllci s shop with i certain sum 
of money, ind iftei In >ing 20 books it As 2 4a t ich, finds that I of 
his money remains liow much h id he when he i ntcied the shop ? 

A pel son with i monthly income of As 264 spends as 
much in 4 months is he e mis m thiec After 12 yens he divides his 
savings among his thicc childicn in such i m inner thit the eldest 
has twice as much as the second indthiicc is much as the joung 
cst How much did e uh 1 c c cive ^ 


163 Simplify 

.X 2 X n/(I+‘)- s I ) 

' ^ 5 ^ \/(i + ) 


(-J ^ ( 


OOI9S3 XJO0027' 
cxx>i9 i 


✓ i ^ VV* “TS/ f 

How miiiv iin^s, each wc^hing 4 dwts 18 grs cm a 
goldsmith make fiorn i imxtLiie of I Ih 100/ i clwt ihgis of pure 
«,old with 7 oz dwts 6 gis of il^o> 

165 tmd, by Pi ictice, the tune of building a wall 27 yds long 
hv 6^ high, of which one square > ud is built in ^ hrs 18 mm 45 sec 

In the Centigrade thermometer the freezing point is 
zeio and the boiling, point is 100 , in Fahicnhcits the freezing point 
IS 32“, and the boiling point is 212 , what degree Centigrade cor 
tesjytnds to 68° Fahrenheit 

the rate of wiges viry as tht.p.icc of rice, and tf 
37 men working for 35 days leceive Xi 40S 9P "htn rice is sdd 
It the rate of 136 measuies for Aj 39, find the pii« per 

measp*e when 70 men working foi 19 diys receive Rs 4a , 

Jfnfl Tea shaies, origin il value /fj 1000, art selling M Rs 12^0. 

rheTpay a dividend Jf 5 per cent on the onginal value , what income 
uouM Rs S797S invested in them give ' 

*189 A ship’s hold is 99 ft long, 40 ft 
how many bales ran be stowed m it each 3 ft 6 'n long, aft 8 im 
broad anirfi ft 6 m deep, leaving a gangway of 4 ft btoad i 

170. A peison has 200 shares tn a RailwftjL Company for vHklch 


34 
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he paid Rs.iooo per share. When the shares are paying 2 per cent., 
he sells them all at ^J.460 per sliarc, and invests the proceeds in the 
Government 3 per cents, at 92. Find the alteration in his income. 


y, 


171 . A steam-ship whose speed averages 14 miles an hour 
reaches a certam port in 12 days ; how many days afterwards will 
a sailing vessel arrive, which starts at the same lime and sails on 
ap average 8 miles an hour ? 

>^ 72 . At an examination -^th of a (lass gains J^ths of the 
maximum number of marks, yVth gains ith*, Uhs gains i, Jth gains 
i and tlys rest The average number of marks gained by the 
wh^ class is 166 ; what is the maximum ? 

^ 173 . A bag contains 160 coins consisting of half-crowns, 
shillings, six-pences and four-penny pieces, and the values of the 
sums of money represented by each denomination of coin are the 
santf ; how many of each are there ? 

^ 174 . A and B engage in trade, their capital being as 3 • 2. 
At the end of 3 months A takes out a sum equivalent to ^ of ^s 
capita], and at the end of another 3 months B puts in a sum equi\a- 
lent to what A took out. If A*s profits are at the end of the year 
£110 more than B^s ; find the amount of the profits of each. 

✓ ' 176 . The hands of a clock which gains uniformly at the rale 
of 1 5 sec. a day were set at sunset on the evening of the first of the 
month at 6 o’clock. The true time of sunrise on the 3rd, was 
known to be a quarter to six but the clock indicated a quarter past 6. 
Find the error made in setting the clock on the ist. 

> / 176 . A person pays an income-tax of 4(/. in the £ during the 
first half of the year and of 3/f. in the £ during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second as for the first half of the year. If 
his tfross income for the year is £700, find his net income. • 

✓177. The length and breadth of an enclosure which is in the 
form of parallelogram are respectively equal to 47 yds. 2 ft. 4 in. 
and 22 yds. 2 ft. 11 ; what should be the breadth of another 

equiangular enclosure (which is also a parallelogram) if its length 
IS 63 yds. I ft. 5 in., and its area is Jths of the former ? 

‘ 178 . What must be the price of a ;^5o Railway share which 
pays a dividend ot 2^ per cent., if the purchaser is to make 4 per 
cei% upon his outlay ? 

✓ 179. A merchant sells tea to a tradesman at a profit of 60 per 
cent.; but the tradesman becoming a bankrupt pays only 2S, in the 
^ jHow much per cent does the merchant gain or lose by his sale ? 

•^ 180 . A merchant made a mixture of wine *ht 2 Zs,*sl gallon, 
'With brandy at 42.r. a gl^n, and he found that by selling the mixture 
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at 35J. a gallon, he gained 15 per cent, on the price of the wine, and 
20 per cent on the price of the brandy. In wliat ratio were the wine 
and brandy mixed together ? 


•4 


Find the product of *18988 and 8*08, divide it by *0235 
and yCibtract the square of 8*08 fiom the quotient 

«^ 83 . A merchant buys in Calcutta 210 bags of rice at AV.IO, 
12a. per bag of 164 pounds He sends them by rail 320 miles at 
6i pies per ton per mile, but during the journey 7-; pounds are stolen 
from each bag. Find at how many measures per rupee he must 
sell the remainder in order to clear 71*9.95. by the transaction. 
(Oncirtcasure = 3i pounds.) • 

f 483 . A building worth A99000 was burnt, of which belonged 
to yi, I to and the rest to C ; what loss will each sustain, suppos> 
ing th^ Aj.5400 of the value of the house w'ere insured ? 


If 10 compositors who can set 3 letters in 5 seconds 
finish 27 pages in an hour and a half, how many compositors who 
can act 5 letters 111 6 seconds, will complete 50 pages in an hour ? 

The cost price of a book is 12J. 6<y. the cost of the 
sale 8 per cent, on this, the piofiL 22 per cent. , find the retail price 
of tlu^ook. 

ilSKT There is a piece of work which 8 mtn working in pairs 
would accomplish in 20 days, and working singly in 30 days. One 
man is enp^aged on the work for 25 days ; at the end of which time 
7 men arrive to his assistance, and continue at the work for 4 days, 
when they are strengthened by the arrival of 7 men more. In 
what time would the work be finished, supposing all the men to 
continue at work, and operate m pairs whenever practicable ? 

187 . A cask of 144} gallons is bought for £$<> afnd kept 
10 years, during which time of a gallon evaporated yearly ; at 
what rate, per gallon must the contents be sold so as to clear 20 per 
cent, on the amount of the original outlay at 4 per cent per annum, 
Simi^ Interest.? 

"^.88. Supposing a gallon of water to contain 277I cubic inches ; 
find what number of gallons of water would fcover a square mile to 
the ^jifpth of 5 inches. 

^^ 89 . The diameter of the fore-wheel of a carriage is ( of that.of 
the hind-wheel and the former makes 528 revolutions in passing 
over } of a mild. How many revolutions docs the hind-weel mate 
in passing over a mile ? and w'hat is the diameter of each wheel ? 


190 . A person borrows £5^ 5 P®** per ann^ and 

subsequently £400 at 3 J per cent ; if the amount of both sums 
6 months after the latter was borrowed is £ 9 i 7 f the time for 
which intdireist is ^aid on the former sum. 
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m 

r.i ’ 

^''3v/(2-^)+n/(3+4)' 


191 . Find the value of 

, 2*3475 of iton+ 4'6875 of i cwt. + *5 of 3 q rs. - 1 *4 lbs. 

1*05 of I ton. 

Simplify . — 

, TOiV _ v/^ 75 ?)- 6 i <^f '72 
3x339 S^“ 

108 . From a vessel containin)«f 50 seers of milk, 10 seers are 
tak^ away; the vessel is then filled up uith water, and 10 seers 
ofifte mixture drawn off ; how many seers of milk are left ? 

^ 194 .^ P^ind the square root of *012345679 ; and also of *002 to 
4 D^ces Sf decimals. 

f ^ m. If a pound of pure sjKer be worth 62 shillinjjs, the 
shilling containing 222 parts of ])ure silver in 240 ; what wmU be the 
value^in shillings of a rupee weighing 180 grams, the rupee contain- 
ingy^5 parts of pure silver in 1000.^ 

^ 196 . A B and C can together do a piece of woik in [2 days ,* 
A can do it in 28 days and B in 26 days. All three woik together 
for 1 days, w'hen A leaves off work. In how many days will B and 
C ymplete the work ? 

Y 197 . A rectangular parish, 6 fur. long and 4 fur. broad, is 
enclosed ; a belt of plantation, 200 ft. wide is carried the whole w^ay 
round ; a mam road, 60 ft. wide, runs across the land in the direction 
of its length and a cioss road, 41 ft. wide in the direction of its 
br<^dth ; how many acres of field arc there ? 

4 198. If the cost of making bread be one rupee per bushel of 
wheat, what is the price of w'heat, when the two-anna loaf is twdee 
as large as it is when wheat is Rs,^ a bushel ? 

199. A publisher wishes to net 14^. for each copy of a work ; 

what price should he put upon it so as to be able to allow the trade 
30 per t'ent. discount ^ * 

200. A merchant receives a bill on London at 3 months of 
iff.f.3000, which he keeps till maturity and then exchanges at the rate 
of IS, lo^d, per rupee when he finds he receives as much as he 
would have done had he discounted the bill when drawn at 4 per 
cent. ; what was the rate of exchange when the bill was drawn } 


201. Add together 35 of 2 \ of of £\, 9 ^ of 34 of is. and 
of 4 ^ of id, and divide the sum by H of y? of Is the 

qui^ieftt an abstract oi a concrete numbei* ? 

Simplify:— 

of +TT of 'li of (44* Ar)| • 
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’’ 5503 . If 8 men or 12 boys can do a piece of work in 20 days,* 
how long will ft take 3 men and 5 boys* to complete a piece of work 
twice as great ? 

^01 A grain of gold beats out into «i leaf of 54 sq. ip. ; and 
a cubic foot of gold weighs 1211 lbs. Avoir, flow many leaves 
together are as thick as a sheet of paper when 175 sheets of paper 
plac^ together are an inch high ^ 

1 / 20 x Two straight rods, each 1 foot in length, divided into li 
and 12 equal parts respectively, arc plac ed side by side with their 
ends together. What fraction of an inch would the distance of the 
third dh'ision of the first be from the third division of the second ? 

1 ^ 8 . In 1861 three towns had populations of 1765<^ 19600, 
and 18760 respectively In 1871 the population of the first had 
decreased 18 per cent., that of the second had increased 21 per cent., 
while the population of the thud had increased by 4690 ; find the 
average population of the three towns in the year 1871. 


207 . On what sum of money will the Compound Interest for 
2 years be the same as the Simple Interest on ;^943 for 10 years, 
reckoning interest at the rate of 5 per cent, per annum ? 

208 . If the true discount on a bill of ^^*464* be £4641 at 10 
per c«hl. Compound Interest, how many years has the bill to run ? 

209 Five thousand copies arc issued of book the price 
of which IS per copy; the cost of printing is 8^5 per co(^y,1 

binding /^s .2 per dozen, and of carriage, advertising, &c. /?c.l per 
dozen ; the publisher disposes of them to the retail l^okscller 
charging 25 copies as 24, and 30 pci cent, less than the selling price 
and upon the whole receipts takes 10 per cent, com/nission for 
himself ; what are tlie gains respectively of author, publisher, and 
bookseller on this edition ? 

tyfoO. For two-thiids of the distance up a ghaut the* rise is 
I foot in 24 (measured along the road) and for the remaining third 
the rise Is i in 16. The top of the ghaut is 1400 feet above the 
bottom ; what is its length ? 


211 . How many acres are contained in three countries, of 
which the first comprises 723100 square miles, the second 12342, and 
the third 89704 square miles ? 


The gallon contains 277*27 cubic inches, and a cubic foot 
of water weighs 62*42 lbs. Find the weight of a pint of watet to 
two jffaces of decimals. 

^13. Divide ;^ 954 . 95 . between A, B and C, so that share 
tn§y4>e to j^s share :: 3 ; 5, and share : C’s share :: 10 : il. 

^ 211 irf, B, 6 * and D woiking together can perform a piece of 
work in 8 days. A and h ox B and D togetlier take twice as lottg 
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* as By C and D together to perform the same work. A works 
during the whole of the day^^* during three-fourths, C during a half 
and l) during Jth of the day. In how many days will the work be 
hni^ed ? 

'^216. An annual tax of Bs,22$s is laid upon a district contain- 
ing four villages — Ay By r /)- -and the rate to be paid by each of 
the villages Ay B and C is to the late to be paid by Z), as 3 to 2 ; 
wh^ arc the annual payments due from the villages ? 

V216. If 10 men or 15 boys can reap 20 bighas of corn in 6 days 
working 14 hours a day, how many boys must be employed to assist 
3 men to reap 6 bighas in days of 8 hours a day ? 

A shopkeeper buys i cut. of tea at 4s. 2d, per ft)., and 
mixes it with tea which costs him 2s. \\d per It) TIow much of the 
latter must he add to the former that he may sell the mixture at 
3J. per Ib. and gain 20 per cent, on his outlay? 


^ 218. Find the cost price of an article, which, if sold at 7 pei 
cent, profit realises 5^. more than if it were sold at 17 per cent. loss. 

219. A owes B ;£50o, in liquidation of which debt he gives 
him a bill of due 10 years hence, another bill due 4 years 

hence, and 1 33. ts. 8^. in cash. What is the \alue of Ihe lattei 
bill, interest being at the rate of 5 per cent, per annum and allowing 
true discount ? 


• 220. A man had ;^ioooo of 3 per cent, stock which he sold 
out at 72. He placed one-half into the 4 per cents, at 80 and the 
other half into the 5 per cents, at 90. I'be former having fallen to 
76, he transferred his stock from them to tlie 5J per cents, at 95. 
.State the difference between his present and his original income. 


221. Two men A and B start together, and when A has 
a 
\ 


j 1 “ -1-4 

gone a mile, B has gone of J 5 of of f of 714 of 

Sti t ^ s « 






of a mile ; which is in advance of the other ■’ 


^ 222. Express the difference between -378 of 13J. \Q^d, and 

*378 of i 6 j. t(L as the fraction of 


•42^ of || of of of £,\. I 7 J. (id. 

j 08 735 II I 

^ 223. The H indob year consists of 365 days 6 hours 124 minutes, 
the Mahomedan of 354 days 8 hours 48 minutes. After what length 
of time would the accumulated difference between then^ amount to 
the tropical year of 36^1 days 5 hours 48 minutes 497 seconds ? 
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224 If the rates of running of A, B are as 14 : ii, and if 
A give B a ‘Start of 36 yards, how far must tJie winning post be for 
A^ to get in by the same distance > 

^ 226 . What is the cost of making a ditch, 64 yds. { ft. 4 in. 
long, 2 yds. 2 ft. 2111. wide and 3 yds. oft. 6 in. deep at per 

cubic foot? How long would 4 men, 3 women and 2 boys together 
take to make it, working 8 Ins. a day, if 2 men equal 3 women and 
4 w^en equal 3 boys, and a boy cams i^. per houi ? 

^ 236 . A can do ir of a piece of work in 24 days, and B can do as 
much work in 3 days as A can do in 4 da) s ; they work together for 
4 days. A then le«ives and C joins B and they work together for 
6 days ; then A returns, and the thre<‘ finish the work in 1 1 days ; 
how long would it ba\e taken C to finish the whole piece of Vork ? 

227 . Two watches aic both set right at noon on the 15th of 
June, 1859 ; one gains i]' m a day, the other loses 1' ; when will they 
be tofeether again, and what o’cloc k will it be by eacli of tliem ? 

*^ 228 . Two ships sad from the same port ; one of them sails 
west, 50 miles; and the other sails noith, 48 miles. Find the ^ 
disi^ce between them in miles to 4 plates of decimals. ^ 

/ 229 . If the daily w ages of a labourer rise from four and three 
quarters to six ann<is, what percentage of the iiureasc in the price of 
food and other cojninoclities will cause his position to be unaltered ? 

230 . A person in\csts ;^b2oo in the 3 per cents, at 89^, *and 
pays income-tax of lod, m the £ , on the stot k rising to 92, he sells 
out and invests the proceeds in ^50 RailwMy shares at par which 
yield an annual dividend of 3] per cent., t lear of income-tax. Find 
the alteration in the ini-omc. 


«1. .Add together *062435 of / 100 4- 7*437 5 of 10^.4-1-356 of 
7J. 6/f. "k 2*784 of and reduce the result to the fraction of £‘2(). 

los.j^d, 

*^ 232 . The area of a rectangular enclosure being 33 sq. poles i yd. 
6 ft. 108 in., and the length 9 poles i ft. 6 in. ; w hat is the width ? 

233 . If the rate of interest for money is *6 per cent, what should 
be the rate of exchange f(jr bdls payable at sight in England whfen 
the rate for those payable 6 months after sight 1:: is. iid per ruppe? 

234 . How much pci cent, must be added to the cost price of 
goods that a profit of 20 per cent, may be niade after throwing off a 
disc^nt of 10 per cent fiom the labelled price? 

^ 36 . Given that gold is worth £3. 17s. lod, per oz. and silver 
4J. lod. per oz.,.and that the weights of equal volumes of gold and silver 
are as 19: ii ;.find the length (in inches to 3 places of decimals) 
of an edge of a cube of silver equal in vali^ to a cubic inch of gold 
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^ 236 ‘ If the volume of a sphere =* S x 3*1416 x the cube of the 
radius, find how many spherical balls each ^ inch in diameter can be 
made out of a cubic inch of clay, and how much clay will remain? 

V 237v The top of a tank is a rectani>le, whose sides are 9 feet 
and 15 feet ; it is of the same horizontal section throughout its depth. 
What must be its depth*iii ordci, that it may c<jiitain 12960 gallons 
of water, one gallon containing 277*274 cubic inches? 

238 . A person buys saddlery in London for ^£31 and pays ;^3. 
Jj. for freight and insurance to Calcutta. On the arrival of the 
goods he pays 7 per cent, duty on the dedaied value, which was 
the London price turned into rupees at the tuirent rate of exchange. 
If he had bought them in Calcutta ho would have paid 40 per cent, 
above thft declared value. How much did ho ga n by buying the 
goods m London, the rate of exchange being jV^.io. \^a. for a 
sovereign ? 

^239 A dealer buys 10 horses at /v’j.4oj each, 8 horses at 
Rs.soi each and 4 horses at iV.f6oo cadi He keeps the horses 
for 6 months, during which each costs AV.15 per month, and then 
sells thorn clearing 12J per cent, on Ins original outlay after paying 
all his expenses. Find the selling price. 

A man who can walk down a ghaut at the rate of 
4^ m los and upl-at the rate of miles an hour, descends, and 
returns to his startiog point after walkin-» fur 2 hours 4 minutes. 
How far did he walk ? 


241 . Multiply 3 mi. 5 fur. 17 po- 5 yds. r ft. ro in. by 7 ; and 
1574 hhds. 62 gals. 3 qts. o pi 2 gills by 27 Reduce 23 ac. i ro 27 po. 
24^'. yds. 6sq. ft. 103 sq. in to square inches, 

^ 243 . . The length of a room is treble its breadth. The cost of 
flooring, at Rs,'^, 12a, per sq. yd., is RS.2S1. 4^., and that of painting 
the four walls, at 3a. per sq. foot, is also AV281. 4a, Whjit is the 
h^ht of the room 

243 /f’s rate of working is to as 4 to 3, and B^s is to Cs as 
2 to ». How long will it take C to do what A would do in 6 days ? 

1^44. An Indian officer, whose annual pay was estimated in 
rdpees, lost ;£ 4 i. I2J. 6 d, in one year by a fall in the value of the 
rupee from is. iij^/f- to i.f. io\d. ; what was his salary estimated in 
rupj(^s? 

^ 243 . A warehouse consists of seven floors ; the rent of each 
floor IS *875 times that of the floor below ; the rent of the middle floor 
is £i 2 o, i.f. ; compare the rents of the highest and lowest floors, and 
flni that of the lowest. 

V 248 . If i 


%/ 248 . If a certain amount of work is done by 9. men, i^! women 
and 13 boys in 11 days, t^w long will the same work take if 18 men, 
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3 women and 5 boys are set to do it : assuming that the ratio of a 
man*s work to a woman’s is as 5 to 3, and a woman’s work to a boy*s 
as4ji6 3? 

^ 47 . The travelling expenses of 7 tourists for 5 weeks amounted 
to Rs.7^2. Sa, ; a second party of 18 made the same tour in 6 weeks, 
their average weekly expenditure per man beiAg Ji of that of the first 
part)^ What were the total expenses of the second party ? 

An armourer uiidei takes to supply 2000 swords at 17J. 
3//. each. He estimates that if 5 per cent lail to stand the required 
test and are worthless, the piofit will be 15 per cent, on his whole 
outlay. At the trial, 35 per cent, of the j»vvoids prove worthless. 
How much docs the armourei lose by the contract ? 

2 ^ 9 . In a hundred j^ards race A can beat B by 4 ytirds, in a 
quarter of a mile race C can beat by 11 yarns ; by how much 
can C beat B in a mile lacc, supposing that the average speeds of 
each man when running a liundied yards, a quarter of a mile, and 
a mile, arc proportional to : 8 7 ^ 

2j0. a field containing 26 ac. 3 ro. 10 po is let in equal 
allotments to 66 agricultural labourers at a rental of 3//. a pole per 
annum, a 1 eduction of 15 jici cent being offered to those tenants who 
shall pay their rent on the day that it becomes due. When all the 
year’s lent have been paid, the landlord hnds tha# he has received 
the sum of £4g. 4s, gd. How many labourers p^id to the day ? ^ 


''4i 


51 . Find the sum, difference, pioduct, and quotient of two 
do^^ dozen and half-’a-dozen dozen 

f 253 . If 8 lbs. of coffee cost as muc h as 5 ihs. of lea, and 7 fbs. 
of ccjtfee as much as 40 lbs. of sugar, what is the prii'c of each, 
when 1 lb. of tea, of coffee, and of sugar, together cost A*j.2.^ 5«. ? 

Two c'og-wheelb, one with 15 teeth, the other with 28 teeth, 
work toi^ther. If the former turns lound 16 times in 7} sec'onds, 
how jKany times will the latter turn round m 21 seconds ? 

A, and Cplaj at ciickct. A'b runs are to B's and B*s 
runs are to C’s, as 3 to 2. They get altogether 342 runs. How many 
does ^h get ? * 

\J& 5 . If 3 kilometres are as much under 2 miles as 5 kild- 
metres are over 3 miles, what is the length of a kilometre ? , 

V%6. The income-tax is reduced from loj//. to $d in the pound, 
but a man’s gross receipts are at the same time reduced by lo per 
cent, owing to the stoppage of a mine. Find by what percentage 
his m income is altered. 

Two .settlers in New Zealand own adjoining farms 
3000 and^50oo acres respectively. They unite their taking 

■at the same time an additional partner, who pays them the 
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understanding that a third share of the land shall in future belong to 
each. How is the ^8000 to be divided between the oiitmal owners ? 

358 . I’he debts of a bankrupt amount to ;£io67. 5J. 3//., and 
his assets consist of property worth 7-^* 8^/., and an undis- 

coimted bill of £2S6. 10s. due 4 months hence, simple interest being 
redconed at 4 per cent? How much m the pound will he pay ? 

^ 269 . A joui ney of 560 miles was made by rail, steamer and 
coach. The distance by toach was one-fourth, and the distance by 
sea three-fourths of that by rail. The fare per mile by coach was 
double, and by sea four-lifths of that by rail. What was the expense 
jjie whole journey, railway fare being i 571428^. per mile ? 

One clerk has 24*428571 and a second clerk has 38^ 
sheets to engross ; they call in a third cleik and agree to divide the 
work equally among tlie three, and to pay the third clerk at the 
rate of *24305 shilling per sheet ; how much will he receive from 
each of them ? 


7 




Arrange the hgures 194678 in the siv different ways in 
which 194 are the /irs/ three figures in dififeient order, and also in 
the six different ways in which 678 arc the /ast three figuics in 
different order l|fand add the twelve arrangements together, 

« 262 . Multiply the difference betivcen I2(wt. 3 qrs. 17 lbs. 100/. 

5 cwt. 2 qrs. 23 lbs. 11 oi. by 528. Divide the sum of the same 
^wo^antities by 324. 

yteS. (iold is 19 times as heavy as water, and copper 9 times. 
In what proportion should these metals be mixed that the mixture 
may be 15 times as hea\y as water? 

264 . Exchange af six months sight is at is. lonf. per rupee. 
By depositing m a bank foi 6 months, certain interest can be had 
at the rate of 3 per cent, per annum ; at the end of the* 6 months, 
exchange at sighi is is. gjri. per rupee. What is the gAin or loss 
per cent. 011 remitting from India either (i) at six months^ sight ; 01 
(11) depositing at interest for 6 months, and then remitting at sight ' 


/ 

y 


265 . Calculate ftie value 


^ | (78)x (*00604) ) 


>i3)x(*6i5) j * 


266 . C does half as much in a day as A and B can do 
together, and B does half as much again a.s A. If all three working 
together can mow 20 acres of grass in 16 days, how long would each, 
forking by himself, take to mow 5 acres ? 

267 . If it cost A’j.497. 4«. to decorate a wall space measuring 
69 ft, 4 in. by 6 ft. 9 in., what will it cost for one mjeasuring 22^ yds. 
by si yds , the style of decoration used in the seco^id case, being half 
as expensive again as the first case ? 
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268 . If the cost of provisioning a gun-boat carrying 84 men 
*59?* >'^hen the ship is at sea for 95 days, what will it cost 
to provision for 33 days a ship cariying a crew of no men ? 

269 - If the true discount on ^j.iooo at 34 per cent. Simple 
Interest, be A’j.i66. 10a. 8/., when is the sum due ? 

270 . Arrange in order of magnitude — V( 5 ^)» ^( 344 )» ^(2402), 



Reduce 




to a dec irnal 


272 . Find by Practice the cost of a fence 3 fur. 1 1 po. 3 j yds. 
long, at 1 83. 6 s. pci mile. 

273 - What is the whole cost of 5 pans of gloves at 2J. 11 4V. 
per pair, 24 yds. of muslin at is i)\d. per yard, 17I yds. of ribbon at 
8i<f. j^r yard, and 35 yds. of ilannei at is. T ^d. pei yaid? 

^^ 74 . A piece of work is done by three men, Ay B and C in 
5 days in the following m<innei A works the whole time, B only 
on the first and second da>s, C'only on the third, fourth and fifth 
days. The work might also have been clone by S and C working 
together for 6 days without the assistance of A. If B and C wevk- 
ing together for 2 days can do as much work as A can do alone m 
3 day^ find hov\ loiig^ it would take A, B and C each to do the wc^rk 
sepajfttely. 

^ 76 . In an examination A obtains 10 per cent, less than the miV 
nimum number of maiks requiicd for passing, B obtains iii per cent, 
less than A, and C4i,*i per cent, less th«in the number of marks 
obtained by A and B togeihei Does C pass or fail ? 

^ 276 . A rectangular swimming bath is 60 ft. long and 40 ft. 
broad ; il can be filled by a supply pipe in 5 days, and if 6000 cub. ft. 
of water be thrown in, the lest can be filled in 3 clays 18 hours, hind 
the depth of the bath. 

277. What will ;£3255. 4 j. id. amount to in a year ancl a half, 
if put out at Compound Inteicst at 8 per cent, per annum, the interest 
being added at the end of each half-year 1 

V 27 a A person rows a distance of 1 1 miles down a stream *in 
20 min., but without the aid of the stream it would have taken hint 
half an hour ; what is the rate of the stream per hour ? And how long 
w^d it take him to return against it ? 

^ 279 . Three sums of money are m the proportion of 2 ; 3 : 5 
and when each has been reduced by Aj.25, the remainders are in the 
proportioh of i *2.4. Find the sums of money. 
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880 . A sum of £37$^ was sold out of the 3 per cents, at 95 
and put out at Compound Interest for two years at 4 per cent. ; the 
amount beinjj then invested in the per cents, at 104. Find the 
alteration in income. 


26 L Show that the sum of the squares of three thousand and 
nine and four thousand and twelve is equal to the square of five 
thousand and fifteen. Write this sum in figures. 

882 . In a book on Anlhmetu an example was printed thus . 

“Add together -K, , — r > * > - the denominator of one frar- 

tion being accidently omitted. The answer given at the end of the 
boo^was Required the missing denominator. 

^283 A 7 ft. strip along two adjacent sides of a rectangular 
garden forms a border for flowers. If the dimensions of the garden 
be 42 ft X34ft., what is the esact propoition of the strip to the 
wlyfle area ? 

V 281 . If a family, Ijy using 6 gas-burners 5 hours a day, pay 
Rs. 12 , < 3 a. per quarter, when gas is at /il 9 2. 8a. per 1000 cub. ft., 
what will a family, using 8 burners 3 hours a day, pay per quarter, 
wh^ gas is at Ae.i. 14a. per icxx) cub ft. ? 

^ 285 . A grocer buys 15 lbs. of tea ; he sells 8 lbs. at 2S, yj/f. 
per lb., and rest at 2 s, gd. per lb. ; and finds that he has made 
15 per cent, profit. What rate per cent, profit would he have made 
if he had sold it all at 2S. g\d per lb. ? 

286 . Calculate the v alue of each of the following to 3 places 
of decimals 


(i) 


•n/ 9 - ‘s ''9 




(iii) 


:+ >",/“■ 


y ^/ 4 +^/• 4 ' J 4 - -J'i' V(i2)+2^ V(i2)-2 

287 . A rectangular field which is twice as long as it is wide 
costs 1*0138^. per square yard to turf. If the whole cost 15^^191. 
lysjb^df find the lengths of the sides of the field. 

ym A person buys a piece of land at ;^25 an acre, and by sell- 
ing it in allotments finds that the value is increased by one-half, so 
tljat, after reserving 30 acres for himself, he clears £200 on his 
purchase money by the sale of the remainder. How many acres 
wen^ there ? 

^ 286 . Gold is sold at the Mint at £3^ 17s. gd peroz. and is 
m^xed wnth alloy, worth 5J. 2/i. peroz. in the ratio of n : i. If 
sovereigns be coined of this mixture, each weighing 3 dwts. 3*47 grs., 
wjiat is the Mint profit per 100 sovereigns ? ^ ^ 

206 . 922 ft 77 in«of colouring have to be done on the walls 
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and ceiling of. a room whose form is that of a cube. Find its 
dimensions. 


291 In a long division sum the dividend is 529565 and the 
successive remainders are 246, 222 and 542. *Find the divisor and 
the quotient. 

292 . What two numbers of 4 digits each can have 119 as their 
(..( .y and 13923 as their l.c.m. ? 

^ 93 . A sum of money is to be divided amongst 1 1 men and 
18 boys, and 5 men are to rex eive as much as 9 boys. When 3 men 
and 3 boys have received their shares, what fraction of the w’hole 
sum will remain ? » 

V^ 94 . An engine while driving mathinery burns coal at the riile 
of I ton 12 (\vt. 2 qis. in 8 hrs. 40 nun. When the madunery is not 
in motion, the consumption of coal is only of this rate. How 
much coal w'ill the engine bum in 1584 hours, during ^ of wdiich time 
the machinery is at rest ? 

295 . Find correct to 7 places of decimal the value of 


9 *^ 3 * 9 *'*’ 


5-9 


7.9“ 


-&c. 


A can do a piece of work in 25 days, B can do it jn 
20 days and C in 24 days. J he thiee work together for 2 days, and then 
A and B leave ; but C continues, and after 8* days, is rejoined by 
who brings D along wnth him, and these thiee hnish the remainder 
of the work in 3 days moie. in wliiit lime would D alone have done 
the whole work ? 

297. What sum will amount to i 3 -f- 2*16//. in 3 years at 

Compound Interest ; the rate of interest for the hrsl, second and third 
yeais being’ 3, 2 and i per rent lespcctively ^ 

298 * What must be the rate of interest m order that the dis- 
count on ;£387. 7 j. payable at the end of 3 years may be £4^, 
los.g^d ? 

▼ 299 . If after adding 14 gals of water to* a pipe of wine, and 
selling it at 12s. 6d. a gallon, I gain 25 per cent. ; find the prime 
c ost ®f the wine. 

A boat is rowed down a river at the rate of a mile In 
6 min., and up the river at the rate of a mile in 10 mm., the crew 
ivorking equally hard ; find the velocity of the current. 

The officers of a regiment arc ’042 of its strength, but after 
SO privates have been added, the officers -are *04 of the whole. 
What is the number of officers ? 
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302 . A pound of powder costs ^s. and the charge of a gun is 
2^ drams ; how many shots will 6^. worth of powder furnish ; 
aiut what will be the cost of powder for 2560 shots ? 

V 303 - A regiment of 1000 men are to have new coats ; each 
coat is to contain 2^ yds. of cloth, i| yds. wide, and to be lined with 
sh^loon J in. \vide ; how many yards of shalloon will be required ? 

V 304 . If the driving wheel of a railway engine be 16 ft. in cir- 
cumference, and the velocity of the engine 25 miles an hour ; how 
many revolutions does the wheel make in 5 minutes ? 

^ 305 . A cistern is supplied by 4 taps which would fill it (if 
empty) in 3, 4, 5 and 6 hours respectively, and discharged by two 
others which would empty it (if full) in 2I- and 3^ hours respectively. 
Suppc^e the cistern empty, and all the taps open, how long would 
i^e in filling ? 

306 . A sailing vessel reaches Madras from Calcutta in 6 days ; 
a steamer whose speed is to that of the sailing vessel as 3 : 2, starts 
at the same time, but meets with detentions that average 6 hours 
•dcu^y. Which will reach Madras first, and by how much ? 

^ 307 . If it is high water at noon on a certain day, find after 
how many days it will again be high water at noon, supposing the 
time of high water to be three-quarters of an hour later every day. 

308 . A fixed rent of £7^0 per annum is converted into a corn- 
rent of one-half wheat at 48J. per quarter, and the other half barley 
at 30J. per quarter. What will be the rent when wheat has advanced 
to 56J. and barley to 32J. per quarter ? 

309 . At what time between 6 and 7 will the two hands of a 
watch be exactly 23 minute spaces apart ? 


310 . A person invests a certain sum in the 3 per cents, when 
they are'at 961 ; had he waited till they had fallen to 96^, he would 
have obtained ^16 more of stock. How much money did lie invest, 
i per cent, being charged as brokerage in both cases ? 


311 . In a certain^ sum the dividend is 31884740, the quotient 
4CW30 ; find the divisor and remainder. 

312 . A manufactory turns out 50 tons of iron goods weekly, 
using up for that purpose 5 1 tons of iron at £6, 1 5J. per ton, 100 tons 
of coal at IIJ. 6rf. per ton, and ^£45 worth of other materials ; rent, 
rates and taxes amount to ^^219 annually ; wages and incidental 
expenses to £7$ per week. At what price per cwt. must the iron goods 
be sold in order that the works may gain 8 per cent, per annum on a 
capital of £35000 ? ^ 

313 . Find by Duodecimals how many cubic feet are contained 
‘40 a beam 25 ft, 5 in. lopftf i ft, 7 in. broad and i ft. 2 in. thickl If an 
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inch in thickness be taken off from each of the four sides, the length 
of the beam remaining the same, find how much wood has been 
remy^ed. 

The average of 25 returns is 43. The first 9 average 52, 
the next 12 equal 37. Find the average of thejast 4. 

315 . If the par of exchange be two English sh^llIngs for the 
Indian rupee, but if an Indian bill of exchange for y\*j'.54o. i2<?. be 
negotiated in London for ;^5i. 10s : how much per cent, below par 
is tho rale of exchange ? ^ ^ 

^^ 316 . B and C do t.ths of a piece qf work together in 24 d<ays, 
A does the same amount of work as B docs in the same time ; had 
A or B been absent, then the two others would have acconphshed 
fths of the work in 28 days. In what time can each separately do 
the work ? 


317 . A bill for j^202. 16s, was drawm on March 2nd, at 
7 months ; what will it be worth on May 12th, discount being cal- 
culadPed at 3^ per cent. ? 

''31a A merchant bought a fifty-gallon cask of wnne for A’j.741. 
Supposing it to have lost 3+ gallons, at what price per dozen bottles 
-(nine bottles holding a gallon) should he sell It in order to gain 15 
per cent, upon the whole oiiginal cost ? 

319 . When the East India 4 per cent slodc is at 12 discoqpt, 
and the 5 per cent, ditto at 5? premium, find the difference in the 
rates of interest obtained by investing in these stocks respectively. 
A person has a certain sum to invest, and finds that the latter stock 
will give him an annual income of £2- 7^ more than the former ; 
what is the sum ? 


320 . A watch is 5 mm. fast at noon on the first (if the month ; 
on the nth at true noon it shows 12 hrs. 55 min. ?ind its. rate of 
gaining ; and the true time to the nearest second, when the watch 
shows 5 min. past noon on the i6th. 




^ 321 . Find the value in acres, &c. of 

I* g r 1-5 /r zs. riyd. I ft. *610. -136 gals. 2 qts. 

75 of of of ^ 6 yds. 2 ft. ^ 178 gals. 3 qt^. 

ift). 60Z. i7dwts. 2 grs. Qf 77da. 4hi^omin.^ 

2lbs. 2 oz. (Avoir.) 6da. 12 hrs. 

A drawing room, 36 ft. 10 in. long and 23 ft. 2 in. wide, is 
suri^nded with a cornice 3 t m. wide, the gilding of which costs 44. 
I IS, ; how, much w^as that per square foot rj| 

V^ 23 . »Gun-fnetal is composed of 9 parts^ of copper to 
tin, and bell-metal is equal to 8o parts o& copper to lo i of tin, 
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5 *6 of zinc and 4*3 of lead. What quantity of zinc, lead and tin 
must be added to 24 tons of gun-metal to convert it into bell-metal ? 
Give the answer m tons. 

321 A man having 50000 to invest, expends a proportion 
of 4 pie in the rupee, in^purchase of building land at ^j.63. 40, gp. per 
acre, and a proportion of 'ja, ‘ip, in the rupee in iron, at AV.io. 2a. 
5^. per cwt. How much of each did he obtain ; and what will be the 
iyerest for 2\ years, on the balance of his capital at 4^ per cent. ? 

325 . A cistern ^can be filled by two taps in 20 and 24 minutes 
respectively, when in good order, but after they have both been 
running together 15 minutes, it is found that the cistern is only \ full. 
Determine the rate of leakage. 

^ 326 . A clerk’s salary before the imposition of the income-tax 
was i^2oo a year. How much must it be now with an income-tax of 
i6/f. m the pound, that he may still possess £^200 a year net income? 

327. Supposing the price of the 3 per cent, consols to be qyf, 
brokerage what will be the Simple Interest of for 2 years? 

/ 328 . A man bought a bigha of land for AV. 1 40 and intending 
to sell it, fixed such a price, that by selling it at 12J per cent, under 
the intended price he would still have a gam of 12 J per cent, on the 
prime cost. At what price he intended to sell the land ? 

329 . A rectangular pile of wood is 12 yds. high and 10 broad?- 
find the number of olDlong pieces 18 ft. long, 8 in. broad and 4 in. 
deep contained in it, supposing the cost of covering the pile with 
matting at 4^. per square fool to bo 

330 . What time must elapse between the time of placing 
^^.250 in the Government Saving’s Bank, and taking out the amount 
just as it goes over Ks 300, supposing Compound Interest at 5 per 
cent, per annum ? 


331 . Find the sum of all the numbers that can be formed 
b)^he digits 2, 3, 4, 5 taken all together. 

V 332 . A body of ^pen m column of 625 ranks of 64 abreast, 
was drawn up in a solid square. How many would there be in 
e^h face ? 


J 33 . If, 560 flag-stones, each lift, square will pave a court- 
yard, how many will be required for a yard twice the size, each flag- 
»ne being 14 in, by 9 im ^ 

^ 334 . A man must get i marks to pass an examination ; ihe 

answers J the questions), but to 8 of his answers gets on an average 
only S of the mark& and thus gets 25 marks too ^ ‘ 

^ny does he get a|||gether ? 

336 . If s tnenMIid a tower 30 ft. high in 
a time can 4 men Mj||i a similar tower 64 ft. hi 


to pass. How 

^s, in^how long 
if each foot of 
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the tower above, the 3^th takes on an average twice as long to build 
as each foot below it, how long would they take ? 

336 . Determine the value of each of the following expressions 
to 4 places of decimals : — 

(,) (ii) lyuv/io . 3o_-_^ ysn-Ji 

i+n /3 IS- 30+ >/»o’ ' ^ J5 +n/3‘ 

337 . If the 3 per cent, stock is at £^7 and the 3J per cent, at 

f 93, which is the most advantageous investment ? Ancf if I iiavc 
3000 stock in the least advantageous, and I wish to change it into 
the other, how many £joo shares of stoik shall I obtain ? Brokerage 
of per cent, being charged on all transactions. 

338 A reduction of 40 per cent, in the price of a half-crown 
tea enables me to buy for my money 6 lbs. more than 1 could pre- 
viously buy for a sovereign. What amount have I ? 

339 A person borrows Rf.iooo, and at the end of each year 
pays Rs.2$o to reduce the principal and to pay interest at 4 per cent, 
on the sum which has been standing against him through the year. 
How much will remain of the debt at the end of 3 years ? 

340 By paying an income-tax of 9/'/. in the pound, a man’s 
income is 1 educed to £1212. 15^. Find (1) his original income, and 
00 the sum of money which must be invested in the 4} per cent, 
stock at iioi to produce that income, a brokerage <>f i pez cent, beitlg 
charged on the purchase of the stock. 


1 ^ 41 . A farmer bought 4 horses and 7 cows for i^j.2380, the prices 
of arhorse and a cow being as 5 : 2 ; how much did he give for each ? 

^ 342 . Two rooms contain equal quantities of air. The area of 
the floor of one of them is 340 square feet and its height is 12 feet. 
Find jhe area of the floor of the second, whose height is 17 feet. 

An article is first sold at a profit of 10 per cent. ; the pur- 
chiiser then again sells it for ^J.2. 4«. Sp.y and his ^ain is 15 per 
cent, of the price at wnich he sells it. How much did the article 
orig^ally cost ? 

344 The area of each of the 64 squares, ot a chess-board Is 
4*2025 inches, and the outer rim of the board is *3 of an inch wide 
find^e length of a side of the board. , 

,^5. If 7 men and 2 women earn Rs-Sio in 8 weeks, and 4 met! 
and 2 women earn /fj.465 in 12 weeks, what are the weekly wages Of 
a tnyT and a woman ? 

A gendeittan divided ;£4* among 150 schopl-childtea 
giving the girls a^j^ling each, and the boys siXjOence ; how many 
boyp and girls wd^Biere ? P 

# 347 : manIBr a tour in Switzerland fittiid that he had mnt 

evSy day half as ||K»y shillings as the total fustiber of davs hellail 


35 
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been from home. His tour costs £S7' How many days did 

^itoiupy? 

^ 34 ®. On heating a piece of metal its volume is increased 2*4 
per cent. ; by what percentage of the new volume does the metal 
decrease on cooling again to its original temperature ? 

349 . A bequeaths B a certain sum of money, which after pay- 
ng a legacy duty of 10 per cent, yields an income of iJSio when 
placed at 3 per cent, interest. Find the amount bequeathed. 

350 . If ^^31250 put out at Compound Interest amount in 
3 years to ;^;43904, what is the rate per cent. 


^ 351 j* The total area of three estates is 1768 acres. If the area 
of the two smaller estates be respectively three-fifths and two-third 
that of the largest, find the acreage of each. 

w 362 . A debtor owing 11500 paid a cjimposition of Gs, 3^. in 
the pound. How much would a creditor to whom ‘2 of the whole 
ow^g receive ? 

▼ 353 . A and B ride a race of 31 miles on bicycles. The driving 
wheel of A^s machine makes 3,410 revolutions per hour and has a 
circumference of 168 inches : that of B makes 3,520 revolutions per 
hour, and has a circumference of 162 inches ; which will win, and by 
how much ? 

* 354 . A man who has a certain capital calculates that if he in- 
vest it in the 3*^ per cent, stock at qi his income will £2^ more 
tha^if he invest it in the 3 per cent, stock at 88. What is his capital ? 

w 355. A^s present age is to Bs present age as 8 . 7 ; 27 years 
a^ their ages were as 5 : 4. Find B\ age. 

w 356 . If A^^ income be 1 50 per cent, more than B^s^ how much 
per cent, is B*s income less than A^sl 

357 . If the price of the 4 per cents, just before the 'payment of 
a half-yearly dividend be 93, what ought to have been the price three 
months previously, supposing no change in the value of money to 
have taken place during that interval ? 


358 . A cubical box contains 9261 cubic inches ; find the ex- 
pense of gilding it at ^ farthings a square inch, and reduce the result 
to ^ decimal of 10 guineas. 

f 369 . In an examination in which the full marks were 6000, A 
got 12 per cent, more thaui By B 16 per cent, more than C and C 
20 per cent more than B ; if A got 4872, find what percenuge of 
the full marks were obtained by * 

360 . It is desired to put a cubical case, whose content is 
4019*679 cub. feet, tjkpugh a square hatchway who^.area is 37791*3^ 
sq* inches ; shew wWtthn^t this can be done. 
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361 . Divide 1 5 ^48 X49 x 50 + 16 X48 X49 x 51 + 17 X48 x 50X 
51 + 18x49x50x51+4x48x49x50x51 by 48X49X50+48X 49X 
51+48x50x51+49x50x51. 


'4 


correctly 40 the nearest integet. 

A man rode a bicycle from A to /?, a distance of 54 
miles at an average rate of 8 miles an hour ; another man stalled 
from ^ on horseback half an hour after the bicyclist and arrive at 
B 1 5 min. before him. Find the ratio of their speeds. 


sum as 

VM 


Add together *2^+ 1225)+ ^(015625), and express the 

as the vulgar fraction of *36. » 

V^ 3 | 65 . Find the value of Ji'ooi y)Sy6) - §r( -000030664297). 

■^66. A woman bought eggs at the rate of 8 for 5/f., and sold 
them so as to gill n on a <lo/en ; (1) what did she (harge for 

each ? (2) What did she gain per cent ? 

/ 867 . A merchant mixes 54 gallons of wine at ^j.24 pei gallon, 
with 36 gfillons at Bs.14 ])er gallon. How much water must be 
iiddedi^ the mixture in ordei tliat by selling it at Bs 20 per gallon he 
may^jgain 10 per cent. ? 

''’' 368 If 12 labourers woiking for 10 hours, a day can accom- 
plish their task in 9 days, but after 5 days two are taken ill, find h<W 
much longer per day thev must woik in order lo finish it at the proper 
time ; (1) when no fresh hands arc employed, (11) when two boys are 
a(lde(^«'l^ boy’s work being ^ that ot a man’s. 

A shilling weighs 3 dwts i5gis, of which three parts 
out of forty are alloy and the test pure silver : if the value of silver 
rises 8 per cent., what must be the reduction in the weight pf pure 
silver in a shilling ? 

370 . • if the 3 per cent consols be at 90^, what sum must I invest 
in order to secure from them a yearly income of £466, after paying 
an income-tax of yrf. in the £, biokcrage being per cent. 


371 . How many ninths of a shilling are there in 9 i shillings J 
How many ninetieths ? And what is that number whose ninth part 
IS nic^ dozen and nine ? 

Simplify S) " ' 

V^ 73 . M starts from C and travels towards If ^ the rate of 
6 miles per hour f two hours afterwards ^starts from C, and ^ing 
10 miles per hour reaches D 4 hours before Find the distance 
from C to 
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374 * and C are partners. A receives ?ths of the profits, 

B and C dividing the remainder equally. A^s income is increased 
by Rsazo when the rate of profit rises from 8 to lo per cent. Find 
the capital of B and C. 

3 Td. A sum of money amounts in 3 years at 5 per cent. Com- 
pound Interest to Rs.g26i ; what would be its amount in 5 years ? 

376 . How often between ii and 12 are the hands of a clock 
an integral number of minutc-spac^ apart ? 

V 377 . A and B walk a race of 25 miles ; A gives B 45 minutes' 
start; A walks uniformly a mile in 11 minutes and catches B at 
the 20th milestone ; find rate and by how much he lost in 
tiny and space. 

^ 37a A, B and C are employed on a piece of work. After 
15 days A is discharged^ onc-tliird of the work being done. B and C 
continue at the work, and after 20 days more B is discharged, one- 
third more of the work being done. C finishes the work in 30 days 
In what time would the work have been done, if A and B had conti- 
n^d to work ? 

370 . The gold coinage of one nation contains i part of silver 
^to 1 1 parts of gold without any alloy : that of another nation, i part 
of alloy to 23 parts gold. It is found that of the first weigh as 
much as 46 of the second. The intrinsic value of silver is one-six 
tehnth that of gold. Determine the par of exchange. 

J 380 . A man sold a horse for AY250 and thereby lost i of his 
purchase money. What part of his purchase money would he have 
ga^d had he sold the horse for Bs.400 ? 

^ 38 t Find the greatest and least numbers of 6 digits which 
are exactly divisible by 789. 

Divide i[ 3 +i{ 3 + 4 f 3 + trH] by -125. ^ 

lim A company of Sepoys proceed in 5 equal rowsj and after 
some time arrange themselves in 7 equal rows. Find the least num- 
hmr above 1000 which the company could contain. 

hr 38 ^ A clock Icjises 8'5 sec. an hour when the fire is alight, 
.and gains 5*1 pec. an hour when the fire is out, but on the whole it 
neit^r loses nor gains ; how long in the 24 hours is the fire burning ? 

* ^ 885 . An agent has to receive a rent paid in com from a 
tenant^ and to deliver it to the landlord. At both payments ^e uses, 
so as to benefit himself, a false balance, such that 9 lbs. in one scale 
balances 10 lbs. in tjje other. Cora being worth 49^. a quarter, the 
valu^f his plunder is ;^46. i is. What is the corn rent ? 

A and B fire at targets, and have 55 cartridges each, A 
^8 twice in 3 minul 9 ps» and B three tinges in 5 minutes ?^how many 
times will B have to finp afiter A has finished ? 
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o 87 . A hollow cubical box, made of material which is I’Jin. 
in thickness, has an interior capacity, of 50*653 cub. ft. ; determine 
the length of the outside edge of the box. 

38 ftr The expense of painting the wainscot of a room is 
RsA 6 y. lOtf., at AV. i. 2a. per sq. foot, the wainscot being 2 ft. deep. 
What will be the expense of carpeting the room with carpet 27 inches 
wide at Rsa^ 4a. per yard, the breadth of the room being to its length 
as 62 is to 87 ? 

S 89 i/a and B run a race ; their speeds are as 17 to 18. A 
runs 2^ miles in 16 mm. 48 sec. ; B having run 2-^ miles, takes 34 
minutes in finishing the couise , determine the length of the course. 

390 . What are the times between 3 and 4 when the hands of a 
watch are equally distant from Fig. 11 1 ? » 


391 . Find all the nunibers of 5 digits divisible by 9, which 
have unity for their 1st and 5th digits and 2 for their middle digit. 
Enunciate and prov'C the principle upon which you proceed. 

392 . How many revolutions will be made by a wheel, which 
revolves at the rate of 151 revolutions in 3 min., while another wheel 
revolving 241 times in 7 mm. makes 723 1 evolutions? 


3 ^. Simplify 

394 . ^ In the centre of a room 21 ft. square, there is a square 
Turkey caipet ; the rest of the flooi is cov^eied with oil-cloth. The 
carpet and oil-cloth cost respectively Rs 8. 4a and Rs,4. 4a, per 
sq. yd. ; and the whole cost of both is A\?.552. 4<^. Find the width 
of the oil-cl^h border. 

395. ^he masters of a school arc *o4i<> of its whole number, 
but after 40 new boys have been added the masters become *0375 of 
the whole. How many boys and masters were there before the new 
boys cam^ 

396 . \/a. traveller meets two Arabs in the desert, one of whom 

has 8 loaves and the other 5, and the loaves^ are shared equally by 
the three. In what proportion should the Arabs be paid ? * 

397 . Af invests onc-third of his property in Bank stock, one- 
sixth in Consols, and the remainder in Railway shares. When ne 
sells out he makes a profit of 5 per cent, 3 per cent., ai^ 2 per ^nt 
respetively on the investments, and realises i,6i90. Required the 
amount of ^xs property originally. 

SWVThe average of 8 results is 20 ; that of the fii>t twd is 
iSh and of the* next three is 21* ; the sixih^is less than the seventh 
by 4, ancTless by* 7 than the eighth. Find the last 
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309 . The telegraph posts on Railways are generally erected 
jjLt intervals of 6o yardh. Shew that if a traveller count the numbei 
^f the post^ which pass his* eye in two minutes, tha . number will 
nearly exMfts in miles per hour the speed of the tiain. 

The breadth of a room is two-thirds of its length and 
three-halves of its hejgiil, and the contents are 5832 cubic feel. Find 
the dimensions of the room. 


401 . Decompose 831600 into its prime factors, and find the 
leas^^ultiplier of it, which will make the product a perfect cube. 

/ A man having lived al the rate of /\’j.5ooo a year for 

^ years^ finds himself m debt, and reduces his expend ituie lo 
^,r.45po. He is out of debt in 4 yeais. What is his income ? 

^ 03 . A boat propelled by 8 oars which take 30 strokes pei 
minute tiavels at the latc of ()\ miles per hour ; find the rate of a 
boat propelled by 6 ojirs which take 28 strokes per minute, the work 
done by each oar during one stroke in the latter case being a quaitci 
as nyfch again as in the formet case. 

404 . The value of a certain length of a material, is tt of 
the value of ?, as much again of another, B ; and the weight of 
17 yds. 2 ft. of A is of the weight of 15 yds. i ft. 9 in. of B, If 
the value of 3 cwt. ;7 lbs. of A be 70^.35 1, what is the value of t cwi 
2 ^rs. 12 lbs. of Bf 

405 . A and B barter . A has 27 tons of coal worth /j. 2J. 
6^, a ton, but insists on having ss. a ton ; />’ has hops woitli 
;£2. 14J. a pocket, whicli he laiscs in piice m piopoition to A’^ 
demand. A receives 6 pockets of hops : what cash does he get 
bes^s ? 

406 . A rectangular field, w'hose diagonal measures 825 feel, 

has one of its sides 75 the length of the other. Find thp length of 
each Aide in yards, and the area in acres. • 

WT. The sum which will pay A’b wages for 6ii days will paj 
B^s wages for 81} days. For how many days w’lll it pay the wages of 
A aiyd B together ? 


Four persons possess respectively 14 mangoes, 24 
orani^es, 34 plantains and 44 peaches. Each of them gives one of 
hifi kind to each of the others, and it is then found that they are all 
equally rich. If the price of each plantain be 4 pies, find the price 
of eyh of the others. 

/ 409 . A can excavate 14*2884 cubic yards per day ; how many 
can B do per day, if A could do B^s daily quantity in -it of the time 
that B would .take 10 do A's daily quantity ? 

410 . If money im^ested in the 3 per cent, cohsols give exactly 
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3 payment of u. in the £ income-tax, find the 

price of the consols, allowing i per ceiu. to a broker for purchase. 


411 . A multiplication sum having" been worked is partially 
rubbed out, the figures remaining— the niultii^icand 7699, the first two 
(of four) figures in the multiplier 42, and the last two figures 47 in 
the product. Restore the complete work. 

412 . Three men, whose strides are 2 ft. 9 in , 3 ft. and 3i ft. 
respectivel>y walk 2 miles. Find how often they will step together. 

413 . \ifif the books in a library, J are literature, \ mathematics, 

[ history, i philosophy, and the rest novels. What is the least 
number of novels that the library can have ? , 

414 . T A coal merchant had 150 tons of coal, of which he sold 
50 tons at AV.27 per ion, and found that he was only gaining 7i per 
cent At what rate must he sell the reinainder, so that he may gain 
10 per cent, on the whole ? 


415 . A speculator sells at a profit of 50 per cent. ; but his 
purchaser fails, and only pays 109. m the £. How much per cent, 
docs the ^peculator gam or lose by his venture ? 

416 The wheel of an engine 8 ft. 2 in. in circumference slips 
back along the rail i ft dining eac h revolution, and goes round 12 
times in i" ; how long is it going 30 miles ^ ^ 

417 V If 4 men dig a piece of giound 350 yds. long and 144 yds. 
broad, in 2i days, how long will it take 5 boys to dig one 600 yds. 
long and 168 yds. broad, the resistance of the soil in the two cases 
being as 4^ 5, and 4 men having the strength of 7 boys ? 

418 . Trhe cost of painting a 100m 9 ft. 6 in. high, 15 ft. 3 in. 
long and 10 ft. broad is A’j.47. 8/?. ; what must be the height of 
another room whose length and breadth are respectively f8 ft. 2 in. 
and II ft^ 7 in., if the painting of the walls at the same cost pcr.sq. 
yard ambunt to Aj.74. 6a ? 

419 . If the discount on a sum due at the end of zi years be 
of the simple interest, at what rate is the interest calculated, and 

if the discount and interest together amount^ to £4.6, $s, what 

is the sum of money ? 


420 . I bought goods at 23s, gd with 4 months' credit, and sold 
them forthwith at 2 Sj. 6/f. with such allowance of credit as made .my 
gain per cent. How long credit did 1 give, reckoning interest at 
4 per cent, per annum ? 


421 \/ 6 So horses are conveyed in transports to .the s»t Of wm 
at a cosLfor foq<l of JUs.iSA^: storm oc<;urs just after 

voyagei is completed, in which 10 horses killed. If the 6X|^eti$e 
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of tho food of each horse be So. per dajr, what was the length of 


the^oyago ? 
w A99 Ri 


» m Brussels carpet is 2 ft wide, costs r2f*. per yard, 

and will last $ years ; Kidderminster carpet is 2J ft, wide, costs 
Rs. 2. 8a, per yard, and will last 3 years : find the ratio of their cost, 
not rcckonmg interest On the outlay. 

ym Find the difference between i‘6 of 3‘4 of ;£i‘i 2 S i of 
3*0 of ;£9‘ti25, and find the value of 

/ . 6' ^7xo' 5 ^ (f of TV)x ( j of 2 t j ) 

y (iofJ)x8-36 (|ofi) + r4 

By C rent between them a field of grass for I2\yeeks 
for 1 58 . 5a. 4/^., and put into it 3, 4, 5 score sheep respectively. 
After 2 weeks A added 2 score, and at the end of 9 weeks removed 
all ; B withdrew i score after 3 weeks, and added 2 score at the end 
of the 5th week. What ought each to pay ? At what rate per acre 
per annum is this rent, supposing the field to be rectangular ; the 
slater side 1 10 yards, and the longer side 440 yards ? 

^ 425 . Three merchants Ay By C engage in a speculation (of 
which A^s share is ‘142857, '428571) and agree to deposit ^th of 

their respective contributions to the required capital at once, *230769 
at the end of a gionth, and the remainder at the expiration of 
another month : after the second instalment B dies, and A and C, 
make up the remainder, C paying three times as much as A ; sup- 
posing I ’8 57 145 of the capital to be 16900, what were A% and C^s 
last deposits ? 

^ 42 & If, while the common rate of interest is 3! percent. I can 
^Ct my tradesman's bills discounted as if it were 5 per cent., what 
is the advantage to me, m an expenditure or of ready money 

r nents, rather than leaving my bills unpaid for 12 montl^s ? 

427 . A is at Calcutta and B at Ichapore (2 ij- miles apart). 
A leaves for Ichapore at 9 a. m., and B for Calcutta at 9-30 a. m. 
They meet at 12-8 (noon), and find that B has walked ^ mile an hour 

7 e than A, How n^ny miles has each travelled f 

The area ot a verandah 3 ft. broad around a room 26 ff. 
lo||f, is|, joo sq. ft Find the breadth of the room* ^ 

429 < Inside a rectangular vessel 9 ft. by 7 ft. is another rect- 
angular vessel, whose sides are 6 inched apart from the sides of the 
larger vessel. The smaller vessel is filled with a certain fluid which 
Bs^gao at the rate of i of an anna per cub. inch. Find the 
uanh, of the vessei|i- 

There are three pendulums. The first,make&ij; beats 
in' )6 second^ the set^d 36 beats in 37 second^* and ihK* thirds 
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I7 beats in 38 seconds. Supposing they commence together, find 
lOw many times they will beat simultaneously in 24 hours. 


431 In passing through a certain district, a person went 
5 miles due north, then 6 miles due cast, ihen*io miles due south, and 
lastly straight to the place whence he started. Find the area of that 
part of ^ district round which he travelled. 

438 .^ There is an oblong loom, whose B \ L \\ 3:5,/,: H w 
3 : 2, and H : the thickness of Us walls : 3 : J. How many , stones 
of 13 cub. ft. each would be required for the construction of itd* walls, 
given that there are two doorways each 44 ft. ft. and two windows, 
•each 3J tke area of the room is 135 sq. ft. J 

433 . **^ can do as much work in 17 days as C and D 

together in 4 days ; B can do as muc h in 7 days as C and D 

together in 3 days ; and C can do as much in 13 days as B rind D 

together in 7 days. How long would it lake B and C together to 

■do what ^Tould alone perform in 13 days t 

434 . The eartli from a rectangular trench 8 ft. deep, one of 
whose sides is 75 of the other, and whose diagonal measures 
25 yards, is required to fill up a squaie pit whose depth is 6 ft. Find 
the length of a side of the square and how many coolies it would 
take to fill up the pit in 16 <Iays of 10 hours each, supposing that 
each cool)^ can carry ^ cubic fool of earth at* a time and make 
9 trips pej^our. 

435 . A train starts from P to go to Q ; after it has travelled 
I hr. i2 min., it meets with an accident which delays it 48 mm., and 
diminishes its rate by 5 miles ; hence it arrives 2 hours behind time. 
Had the accident happened 20 milc^ further on, it would have been 
only I hr. ^ min. late. Find the original rate of the train and tfec 
distance Mm P to Q. 

, 436 .< A cistern can be filled by a pipe in 6 hours and emptied by 

another in A hours. They .are alternately opened and closed for 1 4 
hours. Fjmd the time in which the cistern when full can be emptied. 

437 J If 21 horses and 217 sheep can be kept todays for titiB 
same sum as it would cost to keep 9 horses aAd 60 sheep for 27 doty^ 
find how ma^y sheep eat as much as 3 horses. , 

438 . lA map buys 27 sheep for /fi.9o and sells I2 of them 
loss of 3 MI* fiferfE ; at how much price must he sell the retnatndiet 
per head, ujA^er that he may gain a* per cent on the whole purchmh? 

439.1^0 men undertake to do a piece of workj^ /fr.y. 

One could do it alone in s days, the other in 6 days. With the 
ance of a hoy they finish it in 2 days. How should the money .Op 
dividfli? 'f ' 

" A bdok sent from England cos^s me (including fii 
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postage) i6j. id. But my bookseller allows me two-pence in the 
shilling discount on the published price. What is the published price ? 


vir : 

yCil. Find the diagonal of a square whose side is one-fifth of a mile. 

▼ 442 . A square artia Is bounded by 36 yds. of wire fencing. If 
the enclosed area be increased by 40 sq. yds., still retaining the form 
of a square, how many additional yards of fencing will be required ? 

443 . A broker charges one-eighth per cent, commission on 

the money invested. is handed over 14800 to invest in a 

certain stock at 92 J and succeeds in obtaining the stock at 92 
keeping the balance to himself ; what is his total profit .? 

444 . * A person, who pays 5//. in the income-tax, finds that 
a rise of interest, from 6 to 61 per cent., increases his income by 
^23. lew. What is his capital ? 

jBo- A man who has sold tea at Rsji. 8«. per seer making a 
prolit of 25 per cent., lowers his price so as to gain only 2rt. per seer ; 
in what ratio must his monthly sale increase that he may make twice 
as much as before } 


446 . The cost of converting wheat into bread is 20 per cent, 
on the cost of the wheat. If the price of wheat fall 20 per cent., 
and that of converting it into bread 1 ises 20 per cent., for what 
shquld a loaf as large as ah old \od. loaf be sold, so as to gam 
20 per cent. ^ 


. 447 . There are three cubical boxes ; the edge of the first is 
13 ill., tliat of the second 20 m., and that of the third 30 in. Find 
the length of the edge of a cubital box which shall contain as much 
as ^ three. 

448 . During a distillation the fluid that comes over in three 
consecutive hours contains 53, 50 and 48 per cent, of alcohol res- 
pectively. The ratio at which it comes over during th^se 3 hours 
are in the ratio of i, 2 and 3. What is the percentage df alcohol 
in the whole mixture ? 

^ 449. Two monkeys, having stolen a pile of walnuts and filberts 
!rom a garden, are on ^the point of beginning their feast, when they 
see the injured owner of the nuts approaching with a stick. At once 
they see that he will take 2J minutes to reach them. There are 
twjcc as( many filberts as walnuts, and one monkey finishes the latter 
at the rate of 1 5 per minute in J of the time and runs away ; the 
Other manages to eat the filberts jus/ in time. If the first monkey 
had stopped to help the other till all were finished, find when they 
would have got away, (i) if they eat filberts at equal rates, (ii) if the 
first monkey eats filberts at the same rate as he eats walnuts. 

450 . A goldsmith , mixes together silver, copniir, zin<^ |l»ld and 
Urhss, and makes an i^i weighing 30 fts., which hh sells 
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including a profit of 1 5 per cent, and 5 per cent, for interest on* 
his outlay. For every one pound of gold he has 3 of silver, 12 of 
copper, 6 of zinc and 8 of brass ; supposing that a lb. of brass 
costs /ds. 2 y a lb., of silver ii times as much as brass, a lb. of copper 
per cent, less than that ol bi ass, and a lb of zinc 168 percent, 
less than that of copper ; what was the (^jst pi ice of the gold' in 
the mixture ? 


461 . .Write in figures twelve thousand twelve hundred and 
twelve. J 

452 . One-fifth of the difTeience of tw’o numbers *=58, and one- 
fiflh of their sum is less than their difference by 92. Find the 
numbers. , 

463 . Reduce 3 roods 7 po. 28 sq. yds. 2 ft. 36 in. to the decimal 
of 1 ac 31 po. 27 sq. yds. 2 It. 36 in. 

454 . Reduce (*575 + 16 x *1 of 4 viss to the decimal of i cwt., 
a viss being equal to 3 lbs. 2 0/ A\oii. 

455. ^ I'he mateufils of an old building wcie sold for /iV. 1500 on 
condition that they should be lemoved within 30 days under a penalt)/^ 
of IhAO per day for e\er> da) beyond 30 days. 'Ihc purchaser 
employed 40 men at 3! annas pei day to do the work, and after 
selling thq materials' for 71*12365, he ileaicd 7 \V 190 by his baigain. 
Find theAiumber of days the men were at woak 

450 ? In a rectangular aiea 100 yda long and 50 yds. bioad, 
there are tw’o paths ciossuig one another, each parallel to one side 
of the icctangle, and each 4yds. bioad. hind the cost of paving the 
area wi til stone at 12^ per sq >d., and of covenng the paths wdth 
gravel at 6a. per sq. )d. 

457 . A bankrupt has goods worth /i*j.975o ; and had they 
realised tlpeir full value, his ci editors w'ould have received 13a. in 
the rupee'; but ?ths were sold at 17*5 per cent, and the remainder at 
23*75 per cent., below their Aalue. What sum did the goods fetch, 
and w 4 iat dividend was y»aid ? 

458 . •^Two clocks begin to strike 8 togethei. The one stt ikes 

in 14 seconds and the second strikes m !o| hind the interval 
between thi 4 ir fifth strokes. • 

459. '^If 3 men, 2 women and 6 children, or 4 men and 7 childrea 
can dig 125 cub. ft. of earth in 6 days ; how many cub. ft. would 
4 men, 4 women and 4 children dig in 20 days, 2 women b^iitg 
supposed to do as much as 3 children ? 

460 . ^ Two trains set out from A and travel towards which is. 

400 miles distant from A. The one leaves .^4 at 3 A. M. and travels at 
23 miles an houh The other leaves A at 2-30 A. M. and overtakes, 
the 5^5 miles from B* Find the rate oj the latter tram. 



556 


ARITHMETIC. 


’ PROBLEMS. 

W 1 , A pays 3s, 4^. more rates than B, their incomes being 
^ual ; living in different towns they are rated at 2S. and is* 4 d in 
the pound respectively : what is their income ? 

In running a *3 mile race on a couise ^ of a mile round, A 
overlaps B at the middle of the 7th round. IJy what distance will A 
win at the same rate of running ? 

3 . A person bought a Fiench watch, bearing a duty of 25 per 
cent., and sold it at a loss of 5 per cent. ; had he sold it for iVj.30. 
more, he would have cleared i per cent, or his bargain. What had 
the French maker for the watch ? 

4 . A four-wheeled cairiage travels round on a circular railway. 
The circumferences of the two wheels of the carriage, and of 
the two circles of rails, are pioporlional to 6, 7, 7000, 7014. Find 
the number of revolutions made by each c'f the four wheels m a 
complete circuit. 

5 . A and B run a race. A starts at the rate of 400 yards 
a minute, and in every successive minute cliininishcs his pace by 
a ysLTd a minute, B increases his pace by the same, and ovei takes 
^ in 4 minutes. What was pace at starting? 

P 6* Three tramps meet together for a meal : the first has 
3 l^ves, the second ,3, and the third, who has his share of the bread, 
pays the other two 5«. ; how ought they to divide the money ? 

7. A person puts 1 197 out at 30 per cent, per annum, interest, 
and spends at the end of the year £300 more than the annual interest 
on £1197, and thus at the end of a ceitain time has nothing left. 
If he haci spent £300 les^ than the annual interest, how much would 
he Jiave had at the end of the same time ? 

^ 8 . A person borrows two equal sums at the same time at 5 

and 4 per cent respectively, and finds that if he repays tljc former 
sum with interest on a certain date 6 months before the latter, he will 
have to pay in each case the same amount, 7/r>., 11 cx>. Find the 

amount borrowed and the time for which interest is paid. 

9 . The Fort Barijacks are lighted with gas from 100 burners. 
Find the cost of lighting them per night of 10 hours at the rate of 

for looo cub- ft. of gas, assuming that for the first 3 hours each 
burner consumes l cubic inch per second, and during the remainder 
of *the night the light is $0 reduced that the consumption of gas by 
each burner is only fths of that quantity per second. 

10 . The distance by Railway from Madras to Salem is 206} 

iliiles. A passenger Train travelling 20 miles an hour leaves Madras 
4 M: 7 A. M. ; and a Special Train at lo A. M. the same day. At what 
trate must the latter travel, so as just to overtake the at 

JdBarpett Junction (13a jailor from Madras) ; hnd atVhat boiii|pFmust 
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a Goods* Tram leave Salem for Madias travelling 15 miles an hour^ 
so as to reach JolUipett al the same tune as the other Tiains ^ 

11 A person hiivmg to pay /?< 10572 two years hence, invents 
in the 4 per cent Iransfti Loan to accumulate inteiest till t}ie debt 
shall be paid, and also an equal sum the next ^ear Supposing the 
investment to be made when piper is at 86 j, iTnd the price to lemam 
the same, what sum must be invested on each occasion that these be 
just suffi( lent to pay the debt at the given time ^ 

13 . A owes 356 and R^743 to be paid m 10 months and 21 * 
years respectively At what time should A pay the whole m a lump 
sum to deal off the debt, so that neither may lose by the tiansaction ? 

13 A has stock in the 3 per cent consols which piodijces him 
^^300 pel annum He sells out one hall at 92 and invests the proceeds' 
in the South Devon Railway whcie a £so shait is woith £2^ What 
dividend per cent pci annum ought tht South Devon Railway to pay 
so that he may incic ise his iiuoinc ^50 pci annum by tht opeiation ? 

14 A pel son spending annuall) /?j 2400 saves /i*f27 of 
It quarteily by leady pavmcnts If by this means he inci eases his 
annual sayfng 20^ per cent , what is his annual income ^ 

15 wA person goin^, fioiii Ponduheny to Ootacamond travels 
90 miles by steamei, 3^0 miles by rail and 30 miles by horse-tiansU 
The jouinty occupies 30 ho ns 50 mm and the 1 ate of the tram is 
3 times that of the hoisc tiansit and ij times that of the steamer. 
Find the rate of the train 

16 A tradesman finds that if he asks for his goods 15 per cent, 
above the wholesale puce, he cm sell his whole stock in 4 months, 
wbcieas if he asks 20 pei cent he requires 6 months to sell the same 
amount Which will he find the more piofitable system at the 
year s end ^ 

17 cistern has two pipes, A and i?, which singly could fill 
It m 9hou]s and 10 homs, lespectively It has also two taps C 
and Z>, which singly could empty it in 12 houis and 8 hours, respect- 
ively Suppose that wl en the cistein stands half full of water, 
A and Z? aie turned on foi 3 hours , that then dlso turned on for 
the next 3 hours , and that then A and an turned off, and C is 
turned on for the next 8 houis , after which all are shut, aud tho 
cistern IS found to contain 95 gallons more than its half content !— 
Find the content of the cistein Find also how much per hour tiwi 
Cistern would lose or gain, if all the pipes were set open at once. 

18 . Of the whole cost of consUucting a Railway, t w held in 
shaiesj and the remainder, ^400000, was borrowed on mortgeiW 
at s per cent Find what amount of gross annual receipts,~of wWclt 
40 per cent, will be required for the woikmg expenses of the tine, 
and 8 pit cent, for a reserved fund,— which 'will yield to the itMre. 
holders a dividend of 4i per cent on their iwestments. 
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lOi An investment was made by a certain person in the 4 per 
cents., when they M^ere selling* at 20 discount ; twelve months after- 
wards, when they were selling at 16 discount he sold out • what 
Injl^es^id he get upon his investment ? 

A person bormws /i26t at 5 percent, compound interest, 
which he wishes to pay off in 3 equal yearly instalments comment ing at 
me end of the first year ; what ought he to pay yearly to ellfcct this ? 

21 .^ A bath can be filled by the cold water pipe in 9 minutes, 
and by the hot water pipe m ii| minutes A person leaves the bath 
room after turning on both pipes Mniultancoiisly, and retuins at the 

E ent when the bath should be full. Finding howcvci that the 
2-pipc has been open, he now closes it. In 3? minutea more 
ath fs full. In what time would the waste-pipe empty it ? 

22^A square field contains 22 acres 2 roods : how long will it 
take a^an to run round the boundary, running at tlie rate of 12 miles 
an hour ? If the field be increased by 9 acres, so as to form a rect- 
angle whose shorU‘1 side is the former side of the squaie, at w'hat 
rate does a man run who runs round it m i mm. 39 sec. longer than 
Was occupied in running the squaic held ? 

23. A cubical block of metal of 7*84 inches side weighs *25 lbs. 
'per cub. inch. A hole of square sectional aiea is to be cut com- 
pletely through the metal perpendicular to a face of the cube, in 
order thnl the wcight»of the metal left may be 100 lbs. Find to three 
places Qwdecimals the side of the squaie section. 

24 . A rectangular cistern loj ft. in length, 6^^ ft. in breadth, 
and 3 i ft, in depth, contain® 140^ cubic ft of water. What is the 
least number of bricks, each 9 in. long, by 4^ m. wide, by 3 in. 
thick, that j must be thrown into the cistern to make the water rise 
to the top^ brick being found to absorb water to the extent of one- 
fifth of itafvolumc ? 


J 26 . ^A man bought a house, which cost him 4 per cent, upon 
rthe purchase money to put into lepair ; it then stood empty for 
.a year, during which time he reckoned he was losing 5 per cent. 
L upon his total oulla^^ He then sold it agajn for £1192^ by which 
l^eans he gained cent, upon the original purchase money, 

rWhCt did he give fmrShe house ? 

/ f 26 . Divide ;£3oio into three sums, so that if the first be pul 
simple interest for ^ ycais at 4 per cent., the second for 5 years 
-at 3 per cent, and the third for 2 years at 2^ per cent., the amount of 
the" second shall be double that of the first, and the amount of th^^ 
jtjMrd trebl/that of the second. 


27. imow many persons can be accommodated in a concert 
r room which is 1 17 ft. long and 90 ft, wide ; allowing » space of 2 ft. 
3 by I ft. 6 in. for each sitting, and a gangway 3 ft. the 
iwhole length of the roojai 
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28 . what distance from London will a train which leaves 
Lotidon for Rugby at 2-45 P. M., and j^oes at the rate of 41 miles 
an hour meet a tram which leaves Rug]>y for London at r-45 P. M*, 
and goes at the rate of 25 miles an hour, the distaiu'c bptween 
London a|id Rugby being 80 miles ? 

29 . the manufacturer makes a profit of 20 pci cent., the 
wholesale dealer a profit of 25 per cent., and the shopke(‘per a pfb- 
fit of 40 per cent., what was the cost of the manufactuie of an 
article bought at a shop for lys. ? 

30 The external length, breadth and depth of a rectangular tin 
vessel are 14, 10 and 9 inches respectively, and the thickness of the 
tin 1 an inch : when the vessel is empty it weighs 1500 o/., and when 
filled with water 2040 6 oz. Kind the weight of a cub. foot of water* 

31 A boat’s crew row over a course of a mile and a quarter 
against a strpam which flows at the rate of 2 miles an hour in to 
minutes. The usual rate of the stream is half a mile an hour. Find 
the time which the boat would take in the usual state of the river. 

32 ty^^ soldier has 5 hours’ leave of absence : how far may he^ 
Tide on a coach which travels to miles an hour, so as to return to th^ 
■camp in time, walking at thf' rate of 5 miles an hour ? 

33. An express tram starts from a station A at one o’clock for 
a station i/ at 30 miles an hotii, and in 15 minutes is followed by 
an ordinary tram at 20 miles an hour. A train from to A ’ht 
25 miles an hour, after travxdling one hour, meets the express, and 
in 20 minutes more meets the ordinary train. At whtit time did 
the train leave B ? 

34 . Two men, A and B, start from Cambridge, at 4 and 5 

o’clock A. M. respectively, to walk to London, a distance of 50 miles ; 
B passes A at the 2otli milestone, and reaches London at 5.P. M. 
When will A arrive there ^ ^ 

35. ,Two ships arc built Twice as many ship-carpenters are 
employed about the first as about the second ; the first is built in 9 
months, the second in 8 months ; the wages of each man of the first 
set are 7^. per hour, and they work 12 hours a day; the wages of 
each of the second set are 6^. per hour, and, they work loj hours a 
day. The cost of the first in carpenter’s wages was ;^6ooo ; what 
was that of the second ? 

36 . If when 25 per cent, is lost in grinding wheat, a countiry 

has to import ten million quarters, but can maintain itself on its own 
produce if only 5 per cent, be lost ; find the quantity of wheat grown 
in the co^try. ^ ^ 

37. ^vTwo trains start at the same time, the One from Calcutta to 
Delhi, the other from Delhi to Calcutta. If they arrive’in Delhi and 
Calcutta, tfspectiiifcly i hour and 4 hours after 'they passed each othnr,' 
show that one travels twice as fast as the oth^.^ 
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38 * A franc being worth 9}^, find the sum of money which 
can be p^d by* an exact mnnber of either shillings or francs, the 
nmubcr^r francs exceeding the number of shillings by 27. 

vA poor fellow ignorant of Arithmetic, had Rs,^. 40. in- 
bis pUtse : he talked ^ spending J of it on cakes, i of it on fruit, 

i ^ knife. Show (1) his mistake, and (ii) how he might 

ItoVe sngiR his money in proportion tp the fractions he intended. 

M. A person sells 40 horses at a gain of 10 per cent., and* 
JO horses at a gain of 20 per cent. Had he sold all of them at a 
uniform prpfit of 15 per cent, he would have got Rs,4o less. Find the 
cost pric^f each horse. 

41 , Jr A ship’s crew sailed with provisions for 30 days ; after 
ib^ng at sea 20 days 'they encountered a stoim in which they lost 
6 men, and 2 days after the storm they took on board iB men who 
had been wrecked and were without piovisions ; they then found 
that to make their supplies last $0 long as was intendeo'''each man’s 
daily allowance must be reduced to J of what had bc>.n before ; 
how many men were on board when the ship set sail ? 

43 . A man has his money m a bank, which pays him 5 per 
cent, interest. He buys a j^ioo share in a company, of w'hich 
/20 is to be paid up at once. At the end of the first year, a 
dividend is declared at the rate of 10 per cent, on the paid-up capital. 
At* the end of*the «ceond year, a further call of ;^20 per share is 
made, and no dividend is declared. At the end of the third year, a 
dividend is declared at 12 per cent, on the paid-up capital. How 
much will he have gained or lost by his speculation at the end of 
the three years ? 

43 . The transverse section of a river channel is a semi-circle 
ivhoae diameter is half a mile, how much water passes through it 
in 7 bouts, supposing the Average velocity of the stream to be 
2 miles an hour ? [Area of a circlc»=3J x (radius)®.] 

44 . If the wholesale dealer sell to a retailer at 10 per cent, 
orofit ; and the retailer sell to the consumer at 50 per cent, profit, 
lirhat proportion of the price paid by the consumer is profit ? 

46 . If w'hen com is 155. a quarter, and hay per stone, 

7, horses can be kept 8 days for j£4. is, ; how many weeks can 
16 horses be kept for j^95, when corn is 2s, a bushel, and hay 70s, a 
ton, supposing tbnt 126 lbs. of hay are consumed with i bushel of com ? 

46 . In a certain manufactory, 158 men of ordinary ability, and 
working the same number of hours each day, exec^ute a certain piece 
t>f work ; but if the abilities of 2 of them had be4n, respectively) 4 
ftnd i less than ordinary, and tbe al^Hties of 2 others i and f more, 

work could have been finished 4 ? an hour sopner. How many 
beurs a day did thn me^ Work ? 

< 47* If gedd be Julken so thin that an Avoir»'^Win form 
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a leaf of 2^q. ‘yds., how many of these leaves will make an inch 
thick, th^eight of a cubic foot of gold being lo cwt. 95 lbs.? 

isy Two houses are built ; the firat is twice as long in building 
as the second ; half as many men again aie employed in building 
the first ; their wages per hout aie one-third»higher, and they work 
10 hours a day and 6 days a week, whilst the others work only 8 hours 
a day and 5 clays a week : the cost of the second in workman’s wages 
was -^y.iooo. What was that of the fust ? 

A man fastens his cow by a rope to a stake in the hedge of 
an oblong grass field. What must be the length of the rope if the 
cow be allowed 1 acre to gia/c upon ? Ciiven that the area of a circle 
= x(r^ius) . . 

6OV A sold a horse to By who sold it to C at a profit of 5 per 
cent., who sold it for Bs.ioyiy gaming thereby 20 per cent. What did 
B give for the horse ? Wliat gam pci cent, was the last price on the 
first price ? 

61 . Suppose that 15 meu would be nccessaiy to excavate 966 
cub. yds. in 8 (la>s of lOj houis e«uh -How many men did a con- 
tractor engage for 12 day^ oi 7i his., to excaAalc 575 cub. yds., if he» 
found it necessary to engage 4 additional men duiing the last 4 days, 
in order to complete the woik in 12 days ? 

52 . The ready-mono \ puce of a diess at a, tradesman's, w^o 
allows mercantile discount m the oidinary way for ready nmney, is 
^y.85. 8a. and the credit puce is Bs 90. What ought the ciedit price 
lo be, in cider that, while chaigmg the same leady-money puce, he 
may allow' Irtvicc the 1 ate of discount ^ 

63 . I sell a horse for Bs 306, and lose 1 5 per cent, on what I 
gave for him, whereas I ought to have gained 25 per cent. ; how 
much did I sell him under the price I had fixed on ? 

54. A baker fixes the price of a quartern loaf, when the cost of 
converting# wheat into bread is 5 per cent, on the cost of the wheat, 
with a view to gaining 20 per cent, on the cost of his bread. Shew 
that if wheat falls 16 per cent and the cost of converting it into 
bread rises 20 per cent., he ought to sell seven loaves for the price at 
which he before sold six ; and that if he dods not alter his prices 
he will gain on his outlay 40 per cent, instead of 20 per cent. 

56 . A bar of metal, one square inch in section, can just sus* 
pend a weight of one ton ; also a cubic inch of the metal weighs 4 02. 
h md the length of the longest wire of uniform section into which a 
cubic foot of the metal can be drawn, so as not to break w^hen sus- 
pended at one end. 

66 . Ay B and C enter into partnership ; A and B place their 
capital in the hafids of C, who is to have the^ole managemei^ Wt 
who does J|pt invest any money in the business. It is agreed that 
when the n^^annual v|ilue of the profits are not le^s than 5 ceut, 

36 
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on the capital, A and B shall have 4 pei cent, on Iheii money, and 
of the rest C shall receive 6ne«haif, and the other half shall be 
divided between A and B in proportion to their investments. If A 
embark* in the concern half as much again as and C receive A^j.2500, 
when the profits are 5 per cent., find the amount invested by A and 
and the share of eacli partner when the net profits are Aj.35000. 

67 . If 40 men, working 24 days of 8 hrs. can build a wall 
si ft. high, 3'4 feet thick and 36 yds. long, how many days of 10 hrs. 
will 480 boys require, to raise a wall 3! times the size It being 
known that whilst 12 boys can build a cubic yard, 5 men can build 

^ of ^ of a. pillar 12 feet high, with a square base whose breadth 

is ij feet. 

58 . A and B who are at the opposite extremities of the 
diameter of a circular area 135 miles in circumference, start to go round 
It at the same time in the same direction, A at the latc of ii miles in 
2 hours and B at the rate of 17 miles in 3 hours. How many rounds 
will each take before the one will overtake the other, and how long 
will the ^ase continue } 

^ 69 v In a mixture of wine and water, the ratio of the wine to 

the water is 2 . 3. A gallon more wine being poured into the mix- 
ture, there is now as much wine as water ; of how many gallons did 
the original mixture consist ? ' ' 

60 . On the Eastern Counties Railway an ordinary train takes 

50 minutes from Ely to Cambridge, an express train a quarter of an 
hours less. Supposing an express to leave London at 10-57 A. M. and 
arrive in Cambridge just as an ordinary tram is leaving which arrives in 
London at 4-20 r. m., find the times respectively taken by these trains. 

61 |Aln a theatre the number of seats in the stalls is { of the 
numb^ of seats in the boxes, and are together twice as numerous 
as the seats m the pit. The number m the pit=4 times the nuinhei 
of seats in the gallery ; and taken together afford as many places 
as the boxes, 'fhe number in the gallery is loo, find how many 
persons the house will accommodate, and state the number of seats 
m each nortion. 

83 |f A, B and t are sent to empty a cistern by means of two 
pumps of the same bore. A and B go to work first, making 37 and 
40 strokes respectively per minute ; but after 5 minutes they makt 
each 5 strokes less a minute ; and after 10 minutes more A gives 
way to C, who works at the rate of 30 strokes per minute. Tlu 
cistern is emptied in 22 minutes altogether, and the men are paid 
12s, yd, for their labour. What should each receive ? 

63 . A* ship having a crew of a6 persons carries provisions for 

51 days ; after having been at sea for ii days they pick up a party 
from a wreck, and it is then found that the provisieuis wilt be exhaust- 
ed in 5 days ; how xxlkny persons were taken from the wreck ? 
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64 . In a company paying* 10 per cent, on all its capital, a 
person buys a £100 share at 92 premium ; and afterwards he takes 
up a new share allotted to him at par ; and he finds that he makes 
6 per cent, on his money ; what was the amount of the new share ? 

65 . J sells Z ahorse ; Z gives Ka bill^at 3 months for A'j.555. 
At the expiration of i month 1 gets the bill discounted at 6 per 
cent., what ready money should he receive ^ 

66 . How many pipes each ft. in length will be required for 
draining a square field containing 11 ac 4 po. with parallel drains; 
5i yds. being the distance between each two drains and also the 
distance between the extreme drains and the fences ? 

67 . What is the distance between the hour and the^ minute- 
hands of a watch at 17 minutes past 4 ? 

68. V A bath is supplied with water from two pipes, one of which 
can fill It in 12^ minutes, the other in 15 minutes ; there is also a 
discharging pipe which would empty it, when filled, m 10 minutes. 
The first pipe is open alone foi 4 minutes and then the fiist and 
second open together for one minute ; if now the third pipe be 
opened as well, how long will it take to till the bath ? 

69 . A certain reef of quartz when crushed ) iclds *001 1 per^ 

cent, of gold. If the working expenses amount to 62*5 per cent, 
of the gross receipts, and the profit on each joo tpns crushed amounts 
to los, ; find the number of grains in scjvereigns. * 

70 Two watches and Z? whose rates are uniform, at n<x>n 
yesterday indicated 1 1-55' and 12-2' lespectively. Z indicated the 
correct time at 9 P. M. ycstc*rday, and at 0 A. M. this morning. 
When did A and Z/ last agree, and wdiat time did they then indicate ? 
When will they agree next ? 

71. A merchant sells 49 quarters of wheat at a profit’ of 7 per 
cent., and a certain number of quarters at a profit of n percent. 
The pnec of a quarter of wheat being ;^3. 12s, 6<f, he would have 
lost ;t2. JOS. g/i. if he had sold the whole at a profit of 9 per cent. 
Find the total number of quaiters of wheat sold bv him. 

72. A cistern the cubic contents of wlych are ^Go cubic feet, 
has two pipes which can empty it in 3 ^J^d 4 hours respectively. 

It has also a third pipe with an orifice of i sq. ft. through whicH 
water flows into the cistern at the rate of i yard per minute. Jf 
all the three pipes be opened together when the cistern is full, in 
what time will it be emptied ? 

73 ^ A and B start at the same time on a journey. A w^ks 
at the rate of 4 miles an hour and B of 3 mHes an hour. When % 
A has gone half way, B gets a ride, and goes at tw\ce the rate of 
A, until he has ridden a distance equal to tV the whole journey 
beyond tfie spot*at which he passes A. B th^n walks the remaino^ 
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of the journey, A having walked it all. Will A or B arrive first ? 
And what fraction of the wHiole journey will the other still have 
to travel ? 

74 * A and B exchange goods ; A gives 13 rwt. of hops, the 
retail price of which 5,64., but in barter he rates them at j£3 B 
gives 10 barrel of beer, the retail price of which is iv. a gallon, but 
the value of which he raises in proportion to the increased price of 
the hops. How much must B gi\c m money ? 

76 . If gold be at a premium of 20 per cent., and a person 
buy goods marked 135 dollars, and offers gold to the amount of 
135 dollars, what change ought he to receive in notes, 5 per cent 
being abated for ready payment ? 

76 . A grocer buys twice as much black tea as green, giving 2 s. 
a pound more for the green than the black ; he retails it when mixed 
at $s. a pound, and makes 25 pei cent, on liis outlay. Wliat did he 
give for each sort of tea ? 

77. Ash saplings after fi\e years’ giovxth are worth u. 3^., 
and increase in value is each yeai afteivv.iuls. Each is allowed 
40 sq. yd. of ground, and they are rut after 20 years’ growth ; uhat 
^ill thenibe the value of an acre ? 

7 Bw A man and a boy arc to work on alternate days at a piece 
/a work, which would have occupied the boy alone 13 days. If the boy 
take the first day, the work will be finished half a day later than il 
the man commences. Find how long they would ttike to do it woik- 
ing tog;e|per. 

79 .^ A man has three vessels, (J, A’, holding i, 2, 4 gallons 
respectively ; /*is empty, Q is full of w^ater, A’ is full of wine. He 
fills jP from replenishes Q from A*, and empties P into R. When 
he has performed this operation twice, what will be the proportion ot 
the wine in Q to the water in R ? 

Two boats start to row a rare at 3 o’clock. 'Flie race is 
over at 6J minutes past 3, the losing boat l^eing 40 yards behind at 
the finish. At 4 minutes past 3 this boat being 700 yards from the 
winning post. Find tjie speed of each boat in miles per hour. 

, . 81 . An up-train 88 yds. long, travelling at the rate of 35 
miles an hour, meets a down train 88 yds. long, at jo o’clock and 
passes it in 6 seconds. At 15 m. 3 sec, past 10 the up-train mceib 
a second down-train, 132 yds. long, and passes it also in 6 seconds 
At w'Uat tiA will the second train run into the first ? 

83 .^ 1 ^ tree grdws each year one inch less than it did the 
previous year, and 'it grew a yard, during its first year ; the value 
of the tree art any time is equal to the number of pence in the cube 
<rf the number of ysads in its height ; find what the t^ee is worth 
when it has done groiglfig. 
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83 . tratn, going at the rate of 6o miles an hour overtakes 
another train, i6o yds. lonj*, yoing 45 iniles an hour in the same 
direction on a parallel line, and ptisses it in half a minute. In what 
time would the first train jiass anothei, of its own length, going in 
the opposite direction at the rate of 30 miles aij hour ? 

8i The apparent intensity of a light vanes inversely as the. 
square of its distance. Find the point (1) between two lamps 50 yards v 
apart, (li) in a straight line beyond one of them, at which one appears 
twice as bright as the other 

85 . If three concentric rings be drnwn in one plane and the 
diameter of the external ring be 139 feet, find the radii of the others 
to three places of decimals so that the w hole, aiea may be divided 
into three parts by the rings m the ratio 4, 5, n ‘ [The area of a circle 
= 3*141 5y(>'‘'idius)^] 

86. vp'oiir coins of equal weight are made of gold and silver 
m the ratio i ; 2, 2 : 3, 3 4, 4 : 5 respectively. They are melted to- | 
gether and recast. In what latio will the gold and sil\ er be in the 
new coins ? 

87 . \/Hrom a cask of wine | is dnawn off and the cask is filled 

up with w^ater ; J of the mixture is then drawn off and the cai^k is 
again filled with water ; after this process has been repealed 4 times 
altogether, yi what fraction of the original quantity jof wine will be lejft 
in the caslf ? . * 

88 . ^wo passengers aie chaiged for excess of luggage 

\2a. and A’j.4, 3<?. 4p respectively. Had the luggage all belonged 
to one person he would have been charged Aj.9. Sa, for excess. 
How is allowed free, the charge for excess being 4^ per seer ? 

89 . A person shooting at a target at a distance of 500 yards, 
hears the bullet strike the target 4 seconds after he fifed. A 
spectator equally distant from the target and the shooting point, 
hears the afiot strike 2} seconds after he heard the report of the 
gun. P'iiyl the velocity of sound. 

90 . i/a merchant buys China tea at 3s. Off per lb. To im- 
prove the fla»^oiir, he adds 2 oz. of Assam to evairy ib. of Chiim te^ 
‘ind finds that the mixture costs him 4J. a Ib. How much per Ib. did 
he give for Assam ? 

91 . vif a certain number of workmen can do a piece of work 
ni 25 days, in what time will if of that number of men do a piece 
of work twice as great, supposing that 2 of the first set can do as 
much work in an hour as 3 of the second set can in i f hoursy and 
that the second set work half as long a day as the first set ? 

93. ^A train •running at the rate of 40 miles an hour 
a person walking* along the line in the opposite directi^ at tm 
rate of 4 miles an hour, and passes him in ff ^seconds. Pind the 
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length or the train. Had the person been going in thd’ same direc- 
tion as tlfc train, in what time would it have passed him ? 

93.7 -^j.180 is to be divided «'iinong 60 men, women and child- 
ren. Tile sums of the men’s shares, women’s shares and children’s 
shares are in the proportion of 5-4:3, but their individual shares 
are as 3 : 2 : i respectively. Find the number of men, of women, 
and of Aildrcn. 

Otf A spirit merchant buys two sorts of spirit in equal quanti 
ties, one at is. per gallon more than the other ; he mixes them and 
sells the mixture at i6jr. 6/i. per gallon, gaming 10 per cent, on his 
outlay. What was the price paid per gallon by the merchant ? 

95 .vi^A man spends /^.\ 1200 in buying horses and cows, at the 
respective rates of ^*1.54 and -^*^.48 each. He sells them at a 
uniform rate of ^f.51 each, and gains 2 pci rent. Hoiv many horses 
did he bjiy ? 

90.* A crew, who can low at 4 miles an hour m still water, 
rows down a certain distance and up again m i hour 36 min. Find 
the distance in miles, if the velocity of the current be miles. 

97>‘ Two trains, running on parallel rails in opposite direc- 
tions at 40 and 30 miles per hour respectively, aic observed to pass 
one another in 6 seconds. When they are running m the same 
direction, a man ip the faster tram finds that the passes the slowci 
train in ^ seconds. What is the length of each tram ^ 

98t^‘^ On a piece of work 3 men and 5 boys are employed, who 
do half of it in 6 days. After this one more man and one more bo\ 
are put on, and + more is done in 3 days. How many more men 
must be put on that the whole may be completed in i day more ? 

99. A man has ;£i583. 17s. inf. in the 3 per cent, stock and 
£982, T2S. (id. in the 3^ per cent, stock ; he transfers a certain sum 
from the former to the latter when the stocks are at 91 and 98 respcc 
tively and thus makes the income derived from each the sftme. Hovs 
much has he finally in the 3 per cent, stock ? 

100 A person has a certain sum to invest ; he diyides it 
equally between the 3^ per cents, at 84 and the 4 per cents, at 88 and 
finds that the latter stock gives him an annual income of ;£3. 7 $. (id. 
more than the former ; what is the sum f 

f 101. Two clocks begin striking the hour of noon together on 
a certain day, the interval between every two strokes being i" and 
2" respectively. They gain i" and 2" respectively in every 24 hours. 
Shew after what length of lime they will end striking the houi 
of noon toother, both shewing the correct time at the fall of the 
last stroke^^ 

U 2 . The height *of a room is ^ of the sunj of its length and 
breadth, and the cost of papering its walls at 6/. 'per sql^re foot is* 
I^s.^u 4a. Find itsjifight 
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103 . ^ A mixture consists of milk and water mixed in the ratio 
of 8 : I ; 5 seers of water wore then ‘added, and it was found that 
the quantity of water is of the quantity of milk. Find the 
quantity of milk m the mixture. 

104 . ^In a certain meadow there is a cro]:^ of 52 ^ stone of ffrass, 
which^ g'rows uniformly. If ii oxen turned in would consume all the 
t(rass in 48 days, but 6 oxen would require 98 days, what weight of 
grass would each ox eat in a day ^ 

105 . our apples Jirc worth as much as ti plantains, 8 mangoes ^ 

as much as t; apples, 2 oranges as much as 7 plantains, and 
9 plantains sell for a 2-anna piece. T wish to buy an equal numbei^ 
of each of four fruits, and to spend an exact number of 2-anna 
pieces ; fiM the least sum I require. • 

106 . Three boys begin to fill a cistern . one of them brings ai 
pint at the end of every 3 minutes, another a (|uart every 5 minutes,'' 
and the third a gallon every 7 minutes. If the cistern holds 
53 gallons, in what time will it be filled ? 

107 . / Two trains on the same raihvav aie running past each 
other in opposite directions, one at 40 and the other at 30 miles per 
hour. Each has an engine and tender; the first has 12 carriages, 
and the second 17. If the length of an engine and tender be 40 ft. , 
and the length of a carriage ^2 ft., and the coupling spaces be each 
5 ft., how much time will elapse from the moment that the engines 
meet till l^e last carriages of each train hfive passed each other ? 

loa An empty cistern had two supplying pipes A and Bj 
and two taps C and P A would fill the ( i stern in 42^ min. and 
B in 46 min. ; and 7? can carrv off per minute half as much again 
as C. After A and B, running together, have supplied a certain 
quantity, C is allowed to run with them, and takes min. to empty 
the cistern ; but had jy been turned on along with C the two would 
have taken only min. to empty it. In what time would the 
cistern *have been emptied if P had been turned on instead of ( 7 ? 
And how much of the cistern was filled when C was set upon ? 

109 . A tradesman imported a quantity of foreign goods for 
which he had to pay a duty of 1 5 cent., but the demand for 
them having gone off he is obliged to sell at a loss of per cen^ 
a month earlier he could have sold them for ^j.1242 more, and th^ 
would have cleared 2^ per cent, on the transaction ; what price did 
he pay for the goods ? 

110 . The paper duty was a lb. ; the weight of a news- 
paper i lb. ; the paper manufacturer made 20 per cent, profit on 
his outlay, and the proprietor of the newspaper 10 cent, on his 
sale. What reduction should be made in the price of the newspaper, 
nowthaj^the duty on paper is abolished, allowing to each trades-j 
man the same rate of profit ? 
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lllf In buying rice on three occasions I found the prices per 
bag were as i : 2 : 3 respectively. The price of 30 l)ags, 10 bought 
on each djfyj was Ks,4&o. Find the price per bag on each day. 

119 ;^ A field of 7 acres is sown with wheal, barley, and maize, 
the areas of the crops being respectively as 2] * 3 t • 44. If the values 
of an acre of each be afto respectively in the same ratios, and an acre 
of wheat worth £7^ what is the worth of all the crops in the field ? 

iiarA clock and a watch together cost Rs.24. If the value of 
the watch were to rise 30 per cent, and that of the clock 40 per cent., 
both woulj^ together cost ^j.32. What is the price of each ? 

^ 114 .VA person went to a tavern with a certain sum of money ; 

^ere he borrowed as much as he had about him and spent la. out of 
the who!h ; with the remainder he went to a second tavern where he 
borrowed as much as he had left and also spent irz., and he then 
went to a third tavern borrowing and spending as before, after which 
he had adding left. How much had he at lirst ? 

1167 An oz. of gold IS worth £’i. i 8 j., and an 07. of silver is 
worth ys, ; and a mass of gold and silver wei^diing 170 oz. is worth 
£166, What is the worth of another mass, in which the numbers 
respectiwly of gold and silver in the first mass are interchanged ? 

116 . A cord 95 ft. long, when fully stretched, reaches from the 
top of a pole 57 ft. high, standing vertically, to a point in the ground. 
A shorter pole is placed vertically between the foot of the longer 
pole and this point at a distance of 48 ft. from the point, and it is 
found that the cord just 1 caches its toj^. Find the height of the 
longer pole over the shorter pole, it being given that the length of 
^he cord rftween them is of the length of the entire cord. 

IIWA person bought 4 railw'ay tickets to go 60 miles. Two 
were for the ist class, one for the 2nd, and the fourth a half first 
class ticket for a child. The cost of a second class ticket was ^ of 
that of a ^t class, and the whole sum was 13^. 4p. Find 

the pricejg each ticket, and the rate per mile for the ist class. 

iia and B set out from the same place in the same direction, 
A travels uniformly 18 miles per day, and after 9 days turns and 
goes back as far as B has travelled during those 9 days : he then turns 
again, and pursuing his* journey overtakes B at the end of 234 days 
after the time they first set out. Find the rate of B in miles per day. 

, lift A person bought goods on the continent ; the cost of 
freight and insurance was 15 per cent., and that of duty 10 per cent, 
on the original outlay ; he was obliged to sell them at a loss of 
15 per cent. ; but if he^had made more of them he would have 

gained i ppe cent. What was the original outlay ? 

190 . ylt 1% agreed that the rent of a farm shall consist of a fixed 
sum together with the value of a certain number of mpunds ^ wheat ; 
when wheat is 3. 8^1. maund, the rent is oi., when 
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wheat is *12^1. per maund, the rent is Jis,^2^ ; what will the 

rent be whrf wheat is A’j.5 a maimd ? . 

131 . Vkiding a journey of 27 miles into town, I meet the roach 
which left town at the same moment that I started from, home 
(7 o’clock), at the i8th milestone from town. .Supposing that it 
travels 10 miles an hour, determine the hourVhen we meet, and the 
time when, (proceeding at the same rate as before) I shall reach 
Calcutta. ^ 

122 . A, B And C are paitneis ; A recei\cs ^ profits, and B 
t^yl^'e as much as C ; find the capital of C, income being dimi- 
nished Aj.400 by a fall of y P<ii' cent in the late of profit. 

133 . A pel son increased his capital annually by one-th^d part, 
and at the end of 4 years, one year’s interest thereon at 4t per cent, 
amounted ^ Bs.2700, What cfipital did he start with } 

134 . n)ivide Bs 2025 among A^ B, C, />, By so that A^s share ; 
i?’s share :: i : 2 ; C\ share . share 5:4; B's share ; C’s 
share "6^5; and ^’s share ; 7 >’s share :: 4 13. 

125 «f The length of a room is 20 ft ; the cost of carpeting the 
floor at os. 6d. per sq. yd. is £11. lu. jW. ; and the cost of paper- 
ing the walls (inside) at 10^, per sq. foot is ^£36 ; the area of the 
walls (outside) the loom is 1056 sq. ft. ; find the thickness of the walls. 

. 136 . To what uniform depth must a pier^ of ground 414 yds. 

^ong, 37 yds. wide be excavated, that the earth 'taken out may fo?m 
an embankment of 25530 cub. yds., supposing the earth to be in- 
rreased offi-mntk in volume hj removal ? 

127 .^ A train which travels at the uniform rate of 30*8 ft. a 
second leaves Madras at 7 a m. ; at what distance fiom Madras 
will it meet a tram which leaves Arconum for Madras at 7-20 A. M. 
and travels one-third faster than it does, the distance from. Madras 
to Arc^^um being 42 miles ? 

12a ' When the income-tax was yd. in the pound, a person 
had to pay £6“^ more than when it was ^d. in the pound, although his 
income had diminished in the interim by £^2$. What was his 
income y first 1 , 

1 » It costs AJ.90 to mat the floor of a room whose dimen- 
sions are as 6 : 5 at \2a. per sq, foot ; and it takes Af.155 more to 
paper its walls outside at 10a. per $q, foot. If the height of tj^e 
room be 8 ft.> and there are four doorways in it, the area of e^cn 
of which is 4 sq. ft., find the thickness of the wall, 

13 ((l/The price of a mixture of two metals, weighing 14 oz, 
IS A?j.34r If the proportions of the two metals in the mixture be 
interchanged, it§ price is Bs.36. Supposing the difference between 
the price&of i o/. of each metal to be Be.if find the price per cwt. 
•of each of the ifletals. 
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^ 131 . If a publisher, in selling a book for cash, rates it at 
per cent, below publishing price, and then charg^es for 13 copies as 
12, how long credit could he allow, so that, on the principle of true 
discount at 4 per cent, per annum, the sum to be received for a book 
should Be just 29 per cent, below publishing price 


133 . A boatman rowing against the tide passes a body float- 
ing with the tide, and in 9 minutes aftei wards is a mile distant from 
it ; in 35 minutes more he rows 2^ miles, and then returns. At what 
rate per hour does he return, supposing the tide to flow uniformly in 
one direction ? 


133 . A dealer buys 18 cwt 3 qrs. at u. 3//. per Ib., which, to* 
obtain a fair profit, he should retail at 8^ per cent, above cost price. 
,But, while he professes to sell at the rate of 3 lbs. for 3s. loc/., he 
serves his customers, to his own adv'antage, with a false balance, in 
which 10 lbs. weighs 10} lbs , and at the same time he uses a false Ib. 
of 6860 grains. How much docs he make beyond the fair profit ? 

ISiuiH^ivide 33 cwt. 2 qrs. 23 Tbs. into three such parts that 
6 timesme first, 9 tunes the second, and 10 times the third may be 
eqUal aments. 

/ 13 ^y^ The interval between the firing of two guns, at a railway 
nation was 6 minutes, and a passenger in a tram, approaching the 
station at a uniform rate, heard the second report 5 min. 5 1 sec. after 
hearing the first. Ndw, suppose that the sound of the tram’s approach 
to have become audible at the station when the train was 2 miles ofif, 
how soon after that did the tram pass the station, —sound travelling 
1125 feet per second ? 

136 . V ^A boatman rows 5 miles with the tide in the time he 
would take to row 3 miles against it ; but if the hourly velocity of 
the current were J a mile more, he would mo\e twice as rapidly with 
the tide as against it. What is his power of rowing in still water ? 

137 . The only three creditors of an insolvent, whose assets 
amounting to ;^200 can only pay 5//. in the agree among them- 
selves to take dividends in the proportion of the number of s. 
and respectively contained in the amounts due to them# The 
dividends thus taken /ire in the proportion of 12:7:6. What are 
the amounts of their debts ? 


' 188 . The sum of ;£2ioo is due in 4 years, but it is paid by 

nstalments as follows : — £273 at the end of 2 years, ^£460 at the 
end of the 3rd year, £500 at the end of the 4th year, and £600 at 
the end of the 5th year. What amount should be paid at the end 
of the 6t^year, in order to clear off the balance, simple interest 
tong redfoned at 5 per cent, per annum. 

^ 139 . A cnetal is composed of ii parts gold -and i copper^ 

another of 5 parts gold and 8 silver, and a third of 12 parts silver and 
1 copper. These are i|^xed together in the ratios of *8 '.9 : . 10, and 



PROBLEMS. 57 » 

the compound weijchs i cwt. 5 fob ; how much gold, silver and copper 
respectivelyarc contained in the mixtuic ? 

140. NA barrack has to be built to hold 50 beds which are to be 
arranged in single file, with their lengths parallel to the shorter side 
of the room, each bed being 6 ft 2 in. lo^ and 3 ft. i in. broad. 
A space of 2 ft. 3 m. is to be left between each bed, and a passage 
3 ft. 6 in. w'ide is left on all sides between the walls and the bed. 
Given that each individual reijtiircs 1000 cub. ft. of air per night, 
and that each bed with its occupant takes up 50 cub. ft. of space, 
required ^ dimensions of the room. 

141. Tw'o carriages ate in motion in jiarallel lines and in the 

same direction along a straight road, the distance betw'cen their 
fore-wheels is 600 yds. The circumfercMice Of the fore-wheels arc^ 
to each other as 7 6, that of the first being 3 >ds i ft. ; the fore-' 

wheels of the first and second carnages turn rc3und respectively 
14 and 15 times every minute find (1) when they were alongside of 
each (11) when they w'cre 100 yds. apart. 

142. *^ The area of a ren tangular space is an acre, and its length 

and breadth are in the ratio of 5 2 ; around this space on the « 

inside is a path whose bieaclih at any point is of the distance 
to the opposite path ; find how' many bricks will pave the path, 
allowing ^bricks for a square y.ud. 

143. A wdne mcrclrinl buys 3 kinds of wiife and mixes theiy in 
this pjoportion : i pipe of tlic hist kind, the pVice of which is A*J.8oo 
a pipe, 3 pipes of the second, the price of which is Ns.<)Oo a pipe^^ 
2 of the 3rcl kind. He keep? this mixture for 12 months and then* 
sells it at /1V.1045 a pipe, deaimg 10 per cent., aflei allowing 4 per 
cent, for interest of capital What was the original price of the third 
kind of wine ? 

144. The (lOvernors of Queen Anne’s Bounty advance ^845 

on mortgage of a living on the following conditions the principal to 
be repafd in 30 years by equal annual inatalments and interest at the 
rate of 3^ per cent, to be charged on the part un])aid. If the sum 
due IB any particular year be £43 i8j. 9^^., fmd how many previous 
annual paynl^nts have been made. ^ 

145. W 9 oxen are kept for the same money as 7 horses (foi 
any given tune), and a team of oxen are one-fifth as long again sn 
ploughing 97 acres as the same number of horses aic in plougl^ing 
90 acres and a field costs as much whether ploughed by oxen or by 
horses, £7^ 5J. 6fi, ; the same men being required m both cases, 
and paid Iw the time, what is due to them ? 

146 . /a shed rests upon two walls, one 10 ft., the other 87 ft 

high, and covers a space of ground 8*4 ft. m breadth by I5“* 
length. ♦Find, the price of roofing it at square yard. 

147. A bill of /6r due 4 months hence would with interest 
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amount to £6s- os, S/iT. at the end of the year, find its present value 
at the same rate of interest, tf at a shop where a year’s credit is 
allowed, I by paying ready money obtain 13 articles to the dozen, 
at what rate per cent, is the discount allowed ? 

IM. A with a ca)|i|ul of H^.ooooo began business on the ist 
day of January, and wishing to extend his trade, he took in B as 
partner, with a capital of Bs.^0000 on the 15th March following; 
and on the 27th May they admitted Cas a third partner, who brought 
Rs,yoooo into the concern. On taking stock at the end of the year, 
they find tlyft piofits of the firm to be 7 ?j. 2485 o : how must this sum 
he diviflbwmongst the pai tners ? 

149 r’^From a place Ay a messenger goes to a place By distant 
21 miles^fiom A, and immediately returns, going at the rate of 4 
miles an lioui ; and simiiltaneouslv with the messenger’s departure 
^from Ay another messenger starts from B at the rate of 3 miles an 
hour, goes to Ay and immediately returns • find the distance between 
the two points at which they cross each othci. 

150 . A company i‘» formed in which the liability of each 
partner is limited to the amount of his shares. There are 500 shares 
-of £10 each ; aftci 3 calls have been made of £2 on a share, it 
IS found that the concein is a failuie, and its affairs are wound up. 
At this period its assets amount to £10217, os. 0'}//. and its liabilities 
How much will the company be able to pay in 
the* pouni after all the remaining calls are paid up ? 

15 ^ If 36 oxen in four weeks cjit up the grass on a field of 
12 acres and what grows upcm it during the time ; and 21 oxen cat 
up the same in 9 weeks : how many oxen will it maintain for 18 weeks, 
supposing the grass to grow uniformly during the time ? 

152 , The premium of gold at Paris is 7i per mille, which, at 
the English mint price of £3. 17s, 10.^^. pei oz. for standard gold, 
g:ive$ exchange 25*35} J and the exchange at Pans on Loa^don, at 
short, bein^5‘334^, it follows that gold is about 0*09 per cent, dearer 
in Paris thjjm m London. 

16 3^ Incomes below 1 50 a year being subject to $//, in the 
pound income-tax, and* incomes above £j$oto7l^, in the pound; 
find what income above ;£i5o a man must have, that he may be just 
7?^* a year poorer than a man who has £149 Jos, a year. 


• 154 * A has ^^90,000 stock in the 3 per cent. South Sea 
Annuities, and is offered by Government the choice of being paid 
off at par at the end of the year, or of receiving /no of a new 2i 
per cent, stock for eaclr £100, He chooses the former alternative ; 
^ and, on being paid off, is able to invest his money in the 3 per cent, 
'consols at 92. « Find the amount of hts stock in consols and the 
excess of his income aboye what it would have been i( he ha^ agreed 
to the proposed conversi^ 
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155 . If 28. men can excavate 750 cub. ydb. in 4 clays working • 
bj hrs. a day ; what uniform length .of day will 24 men require, to 
excavate 615 cub. yds. in 3} days, supposing that any 5 of the latter 
parly can do as much m 4 hours as any 6 of the former can do in 
3 J hours, and that 2 men will be wlthdra^\ n from the latter parly 
after 2i d^V work ? 

156 . ^Eight billiard balls revohe with equal \eloJties in eight 
concentric circular grooves. They start from a position in which they 
are all in the same radius of the outermost circle. The innermost 
ball occupies 5 sec. m traversing its groo\e once. After what time will 
they all be again m the position in which they started, the radius of'' 
the circular grooves being propoitional to the nos i. 3, 5, 7, 9, ii, 13, 
15, When first will the 1st, 3rd, 5lh, 7ih, be in the same position in 
which thejf started ? 

15 ’fSfA vessel is full and contains 36 gallons of w'ater. Two 
pipes are opened, through one of which the water mns off continuous- 
ly at the rate of 100 gallons pei hour, whilst the vessel is irrcgularly\^ 
supplied by the other w'hich is fiist open for 2 min., when the water , 
flows in at the rate of 36 gallons per houi, and then closed for 3 min. 
and so on. Find when the vessel will be emptied to parts of 
a second, t 

158 . Vlv packet sails from Dover to Calais, and starts at the 
rate of 1*5 miles m r(s of an hour ; but, after sailing (*18 — ’ 27 ) hours 
at this rate, the wind drops, and, for the next* (*35 -*-*2') hours she 
makes only *5 of the way she did ; however, the wind agaixf 
freshening, her rate of sailing pei hour is m c onscquence increased 
by '571428 of the diftcrcnre between hei former on(*s ; supposing 
her rate thence forward to continue uniform, and the distance be- 
tween the two ports to be 2203571428 miles, find what lime was 
oci'upied itLthc passage. 

159 . and Z? start at the same time walking to and fro a 
course df I mile ; A walks a mile in 13 minutes, B in 18 minutes ; 
find the series of points where crosses ^ and the series of points ' 
wher^yi overtakes i?, distinguishing those wb^-re is w'alking to- 
wards th^Starting point from those where he is walking from it. 

160 . If a man can beat a boy J of a m’ile in a race of 4 miles, 
how much start must the boy have in order to reach the tenth mile- 
stone at the same time as the man And supposing the man’s rate 
is 5 miles an hour, how long would it take the boy to go 8^ miles? 

161 . A baker’s outlay for flour is 70 per cent, of his gross 
receipts, and other trade expenses arc 20 per cent. The price of flour 
falls 50 per cent, and the other trade expenses are thereby reduced 
25 per cent. What reduction should he make in the price of a five-anna ♦ 
loaf allowing him still to realise the same amount of profit from it r 

lea.* If f am allowed li per cent, (discount on an amount 
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"Charged to me for goods and give my acceptance at 5 months for 
the net sum ; and if by selling the goods forthwith for a bill of ;^i62. 
I2J. 2^., payable in 7 months, my present gam is iij per cent. ; 
what is the amount originally charged to me, interest being reckoned 
.at 5 pec cent, per annum ? 

163 . N^^hiee persons invest sums of money in a business in 
the ratio of 3 : 2 : i, but agree to divide the profits m the ratio 
of 4 : 2 : 1 ; the profits of the concern are 10 per cent, on the whole 
money invested ; what interest will each partner make of his 
jnoney I 

f l6f. Two hands (as in a clock-face * revolve round a common 
•yntre 20 and 30 times respectively m 24 hours, starting together 
ffiom a guen position m the same direction. How often during 24 
^^ours vfill they be iii a similar condition aftci complete revolutions ? 
Also afleji^hat limes will they be ’jths of a revolution apart ? 

165 . A and B have invested 1500 and ^*^.2450 respectively 
in the same business for a year ; it is expected that the rate 
•of profit will be doubled the following year, and A calculates 
that if he doubles his capital the profits of the business for the 
two years will amount to A*x.io39. 8^. ; what does he expect as his 
share of ^is ? 

166 . Two circular gold plates, each an inch thick, the diame- 
ters of which arc 6 m. and 8 m. respectively aic melted and formed 
mtp a single circuiar plate, also an inch thick ; find its diameter, 
paving given that the area of a circle equals V x (radius)®. 

167 . ^ A boy runs away from home tow^ards Dover at 8 A. M., 
taking the longer of two roads (one of which is 25, the other 28 
miles) and walking 3^ miles per hour. At 10 a. m., he is missed, 

^ and immediately his father pursues on horseback, riding 8 miles 
per hour, but taking the wrong road. On reaching Dover he spends 
half an hour m baiting his horse and making enquiries, and then 
starts back by the other road ; find where he meets the truant. 
He takes him up behind, and the horse so laden goes miles 

per hour ;iat what o’clock will they reach home ? 

168 ^A, B and C row from Cambridge to Kly, and« it is 

observed that the rate of the current is of the difference between 
A^s and C’s rates of rowing ; now supposing Cs rate of rowing per 

luiur to be ’qo of i 5 ’s, *083 of A^s to be ’638461 3 of 13 miles anil ‘0625 
of *i 5 ’s to be *0572916 of A% supposing also that B left Cambridge *6 
hour after A, and C *6 afteJr find how far B and C were asunder, 
when A wa^ 7 miles ^ from Ely, ’0062 j of the distance between 
I ^mbridge aftd Ely being *125 of a mile, 

Jp 169 . and B are bound to perform certain works in 3 and 
^4 hours respectively. Compare their quantities of work and rates 
of working, (i) if upon ^hanging works tliey could perfond them in 



PROBLEMS. 


575 ' 


2 and 6 hMirs. respectively, (ii) if supposing them to do the works in* 
common th(iy could finish them m 4 hours. 

170 . Part of the journey from A to Z? is performed by coach 
which charges carriage in pioportion to bulk, and the rest by rail 
which charges according to weight ; a parcel of 15 lbs. anU whose 
length, breadth and depth are 9 in , 7 in. and 5 in. respectively cos?- 
lor. \{d.^ while another of 30 lbs. and whose dimensions are jo Ihm 
8 in,, and 6 in , costs 19J.; find the carriage of a parcel of 47 lbs., C(j[ua] 
an bulk tojjjhe sum of the other two. 

171 . A boat whose speed was 9} miles an hour sailed from A 

to B €i distance of 65 miles ; and a second boat, which left A 
2 j hours after the first, arrived at ^ 5 min. before the first. Compare 
.the rates of sailing. ^ •* 

172 . person sets out to walk from A to B at the rate of 4 
miles an hour. After he has walked jij miles he is overtaken by the 
coach which started a ctuartci of an hour after him. At a distance of 
13 miles from A he meets the coach returning from B where it has 
stayed for half an hour. Kind the distance from A to B. 

173 . ^A landlord has an esUte which after deducting 10 per 
cent, for repairs and rates bungs him a net income of ^2250. If he 
were to sell the esfalc at 21 years’ purchase on the g^ross income and 
.invest the money obtained in the 3 per cents, at 92, w'hat would be 
his income after deducting lod m the for income-tax ? 

174 . A purchases equal amounts of sl'ork in the 3 and 5* per 
cents. The half-yeaily interest on the latter is payable 3 months after 
that on the former. If A ui)on rereiving the inleiest on the first stock, 
lend it to B for 3 months, on condition of being paid back a sum 
equal to the interest on the second stock, at what rate per cent, per 
.annum, does A lend the money ? 

175 . The volume of a certain figure increases in 'the same 

proportion as either one of its three axes increases, the other two 
remaining the same. Ciiven that the weight of such a figure of tin 
whose axes are 8 in., 6 m , 3 »» 3 * 8*4797 o/. ; find the weight of 1 

.another such figure of lead whose axes arc ft., 9 in., 2 in., suppos- 
ing that tin and lead arc respcclncly 7*299 **‘352 times as heavy 

as water. * 


176 . A man invests /1V5120 in a stock (.« 4 ), he sells out wl^ 
•the stock has risen 50 per cent and invests the proceeds m a stock 
(B). He sells out of (B) when its value has fallen 25 per cent, and^ 
invests successively in stocks (C), (/?), 

(B) as he gained by (A), and loses by (/?), (B) as he lost by (B). 


Find his uk^riTate gain. 

'twVrA hnmrf»nns 


177 .^^ homceopathist takes a fluid ounce of medicine, ai^ , 
mixes it with, 9 times its quantitjr of water : he tli^ t^es afluid^ 
ounce of the mixture, and mixes it with 9 ounc®* of P“« ' 
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man^r times must he repeat this operation that the strength of the 
medicine m^ be the same as if he had put the fluid ounce originally 
in the oce^i; supposing that the ocean contains lo^** fluid ounces? 

178. cistern, holding 1200 gallons, is filled by 3 pipes - 4 , B 
and C fn 24 minutes. The pipe -4 requires 30 mm. more than C to fill 
the cistern, and lo gals? less mu through C per minute than through 
A and /^together. What time would each pipe take to fill the 
cistern bv^self ? 

^ 17^ The shorter of two roads between A and ^is 15 miles 
and goes over a hill the summit of which is 3 miles ftom B, and the 
longer is 36 miles on level ground. A thuT runs away from A by 
the shorter road at the rate of 3 miles per hum up-hill and 4 miles 
per hopr down-hill. Three-fourths of an hour afterwards, a Constable, 
r whose speed up-hill is 4 miles per hour and dowm-hill 5 miles, starts 
in pursuit of the thief but takes the wrong load. Tht thief, an hour 
[after he turns into the longer road at B, sees the Constable i J miles 
ahead of him, and at once turns back and retiaces his steps increas- 
ing his speed by i-J- miles jier hour on the level giound, his speed up 
and down the hill being the same as befoie. If the speed of the 
Constablejbe to the onginal speed of the thief as 4 13 on the level 
ground,^)nd where the Constable will ovcitake the thief ? 

A contractor employs a fixed number of men to complete 

i twork. He may employ either of two kinds ol workmen : the first 
It 26s. per w'cpk each, the second at i8j. per week each ; 

woik of one of the foimer is to that of one of the latter as 5 to 4. 
If he finishes it as quickly as possible. We spends £270 more than he 
would have done if he had finished it as cheaply as possible, but 
takes 4 weeks less time. What would it have cost if he had employed 
equal numbers of the two kinds of workmen ? 

181. Ash saphngs after 5 years’ growth are w^orth is. ^rf., and 
increase in value is. 3^/. each year afterw'aids For their growth 
each requires twice as many sq. yds. as the number of years it is 
intended to grow before cutting. A plantation is ariangedtso that 
each year the same number may be ready for cutting. Find the 
greatest animal income which can be obtained per acre allowing 
20 per cent^Or expenses. ' 

''' 182, a Railway line, telegraph posts are fixed at a distance 

^f 80 yards from one another. A watchman from the looth telegraph 
^st, expecting a train, observes it at the 122nd post, and at the 
same time sees a lamb at the next post to where he is, proceeding 
towards the train at the rate of 3 miles an hour. He at once runs 
and overtakes the lamb at the 102nd post, and without loss of time 
driving the lamb off the line, returns to hta place walking at half his 
former speedy Just as he reaches his place, the train comes up to 
the 102nd p^ What is the speed of the train ? , 

183*^Jpme 2 P. M.« goods train from Madras, traveUiijig at the 
rate of 1 Smiles sdi hour^ meets with an accident in' the Way and 
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reaches Arconum (48 miles from Madras) 5 of an hour late. The* 
passenger tram from Erode, which ought to have left Arconum at 

5 P. M., is consequently delayed, and leaves Arconum for Madras 

6 minutes after the arrival of the 2 p. m. train, and meets the 6 l*. M. 
mail train from Madras midway between Madras and Arconum. If 
the rates of the passenger and the mail trams be as 2 : 3 tind where 
the mail tram will oveitake the 2 P. m. goods train, leaving stoppages 
out of consideration. 

181 What IS the least number of years for which interest must 
be reckoned on ;£i45* 7^- (ui at 4 per cent., so that the interest 
may be aiylkact number of ^ 

18 5 ^^C)n a certain day mackerel were being sold at a cci tain 
price per dozen, on the next day as many fish could be bdlight for 
IS. as dozens for £\ the day before. The whole price of 20 fish, 
10 bought one day, and 10 the other, was 2s. 2(7. Find the price of 
a fish on epch day. 

186 . '-' A IS to give J{ 3 marbles every time B wins the game, 
and to receive 4 every time B loses. They begin with 15, 18 respect^ 
ively, and leave off with 5 Shew that this may have hapjicned 
after 5, I2j.rt), &c. games. 

187 . '' A and C can do a piece of woik m 20 days, B and 
can do the same m 25 days, A and D in 30 d.iys^. A woiks 15 days, 
B 10 days, C8 days, 15 clays and B 2 days 'and thus compfete 
the work. If E is twice as good a workman as I)^ find the time 
in vvhich the 5 men togethci can do another eight times as great 
as the formt^. 

188 travels from P to Qy and B from Q to P. The point 
where they meet is nearer <2 than P hy 160 yds. If Ay after reach- 
ing Qy turns back and goes towards Py and By after reaching Py turns 
back and goes towards (Jy the point where they next meet would be 
640 yds. ffom P. Find the distance fnnn P to and compare the 
rates of ^tion of A and B. 

189 :' A works 7 days and takes rest for 3 days ; again works 

7 days, takes rest for 3 days, and so on. \f he earns 3J. for every 
working day, (1) what will he earn in 47 days ? (ii) when will he 
earn ^3. 3J. ^d. ? 

190 . A and B embark in a trade for 5 years ; B is to have 
iV of the net annual profits for the first half of the time, and half 
of them for the remainder. After 3^ years, the annual profits, by a 
lowering of the tariff, were increased m the proportion of 6 : 
at the same time, became liable to a reduction of Jd in the £ by 
the laying on of* the income-tax. At the termination of the 
ship, share of the total net profits amounted to ; find the 

annual profits before the duties were reduced 


37 
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have two godowns which I want to fill with cases of 
tea all of equal size. Exclusive of passage room, the larger godown 
is 28 ft. 9 in. long, 17ft. wide, and 9 ft. 9 in. high. The other is 
21 ft. I in. long, 9 ft. u in. wide, and 8 ft. 8 in. high. Now I want 
to have my cases made of the largest possible dimensions each 
way, so as not lose unnecessary space. What must be their length, 
breadth anj^ depth ? And how many cases must I make ? 

certain piece of work can be done by A and B in 
25 days* C and E can do the same in 35 days, and A and E 7 times 
as much in 350 days. They all work at it, and with the assistance 
of a fifth person /?, complete the work , — A working for 1 2 days, B 
13 days, 0 15 days, D 5 days and E 14 days. If the energies of B 
and D pe in the ratio of i to 4, find in what time, A^ B^ C and D 
together cm do another work, 9 times as great as the former. 

19a *t)ivide /?j.42o among 5 persons, so that A may have jjth 
of what all the others have together ; 5 ^th of what the other four 
have together ; C J-th of what the other four have together ; D ^rd 
of what tha other four have together ; and E the rest. 

IM.'w ^ and B set out at the same time from the foot of a hill 
to go to the summit. Four hours and 45 min. after starting, A meets 
C who is going down the hill at a point R ; but had A waited i an 
hour at P till B arrived there and then proceeded as before, he 
would have met C hours after leaving i?, and reached the summit 
4hrs. 15 iM. after meeting C, and 2 hrs. 25 min. before B. If ^ 
is traveUiiK 6 miles an hour, find the rates of A and C. 

The men employed by a certain faimer work 12 hrs., the 
women 9 hrs. and the boys 8 hrs. each day : for labouring the 
^ame number of hours, each man receives a half more than each 
^oman, and each w'oman a third more than each boy : the entire 
sum paid to all the women each day is double of the sum paid to 
all the boys ; and for every 55. earned by all the women each day, 
12^*. are earned by all the men. Find the number of c^ch class 
em^yed, the entire number being 59. 

199. A t^k, 50 yds. square at the top, has flights of qniform 
^steps on all sides leading to the bed which is 40 yds. square. If 
the^-breadth and the dd^th of the steps be each one yard, find the 
yolume^ of water in the tank when two steps are completely visible 
on all sides. If the water be let out by means of a sluice the area 
of whose section is 10 sq. ft. and the velocity of water 2 miles an 
hour, find in what time the tank will be emptied. 

197 * Two sums of money which are in the ratio of 7 : 5 were 
borrowed on the same day at the respective rates of 4 and 5 per 
cent per annupi ; if the latter were paid 6 months befenre the former, 
Ae difference in the amounts of both sums would be 
mterest on the former ihm exceeded that on the latter by i&.55, how 
i^ 4 id the latter loa^ntinue ? 
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198 ^^- person whose rates of walking up-hill, on level ground, 
and down-hili are in the ratios 2 :*3 14, walks a certain distance, 
the parts of which up-hill, level, and down-hill are as 3 : 4 : 5. If 
he is able to walk the whole distance in 49 hours, in what time would 
he have walked it, if the road had been (i) level throughout ; 
(ii) halt uj^ill and half down hill. * 

199. In the making of pins 3 men who file the points can keep 
at work exactly 5 men who put on the heads, no man in either of 
these two sets can do the work of the other set. Suppose one of thth 
first set to stay away for a week, by \\hat fraction are the earnings of 
each of the .remaining men diminished, supposing them to work by 
the piece, yhd divide their earnings equally ? 

200 /^In a Railway train the total lengths of all the first-class 
carnages, all the ^econd-dass carnages, and all the third-class 
carriages are the same ; the length of a liist-class carnage being 
12 ft., of a second class carnage 18 ft., and of a third-class carriage 
24 ft. Each first-class carnage contJiins the same number of first-class 
passengers, each second class carnage the same numi)er of seconds^ 
class passengers, and each third-class carnage the same number of 
third-class passengers ; the numl>er of passengeis in a first, second, 
and third class carriage being diffetent. The total faies received 
from the first-class, second-class, and third-class passengers are the 
same. If A’j.5, Jis.% and A’f2be the fares i)f a ist, and, and 3rd 
class passenger respectively, find the* /east amount of the total fares. 

201 . 9 ^ vessel is sent to the Aictic Ocean to catch whales, and 
the captain who is entitled to Vn of the entire produce of oil receives 
£735 at the end of a 4 years’ voyage. Supposing the oil to be worth 
60 guineas per ton (each wh.ilc on an average yielding 6 tons), »nd 
the crew to have been i of the entire period on the look out, what was* 
the averag^number of days between the capture of each whale ? 

20 i if 56 Indian workmen, each earning 6a. per day, can do 
the same piece of work in 25 days that takes 20 English workmen, 
each earning 35. 6//. per day, 15 days to complete : taking the value 
of the shilling at I2a.y determine which class of workmen it is more 
profitable to employ. If a piece of work done by Indian workmlhh 
cost Aj. 3000, what would be the cost of the same work done by 
English woAmen ? 

203 .\irhere is a serpent’s hole at the bottom of a post and on 
the top or the post is peiched a peacock. The post is 9 cubjts high. 
The peacock observing the serpent gliding to its hole when at a 
distance from it equal to 3 times the height of the post, flies down 
obliquely and seizes it when both have gone over an equal distance* 
At what dj^nce from the serpent’s hole did they meet ? 

An .ordinary train leaves one terminus at 6 A. M. and 
reaches the other terminus at 8 p. m., losingna much time m stoppages 
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as it would take to travel 40 miles without stopping. An express train 
follows the ordinary 2 hours later and reaches the second terminus 

3 hours earlier, losing only half as much time in stoppages as the 
ordinary .train. If the distance between the termini be 240 miles^ 
/hn^he rates of the trains. 

4 'y 205 . The time which an express tram takes to travel 480 miles 
*ijrto the time taken by an ordinary train as 1 1 * 20. The ordinary 
^ain takes as much lime m stoppages as it would take to travel 70 miles 
without stopping ; while the express tram loses only H of the time lost 
by the ordinary train m stoppages and it also travels 13 miles an hour 
quicker. Find the rate of each train. 
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1885 . 

1 . Of what number is 2/ the J|lh part ? I 5 y what fraction must 

of j — ^4 be divided in older to give a quotient — ^ ? 

I If < + 1 to 7 1 • 

2. evp.es. your 

result as a fraction of *6. 

Reduce i of i6j. 4i//. to the decimal of ;£i. qj. 

3 . What circulating decimal multiplied by "-7 will give 2 for a 

4 i 

product ? 

If -428571 of a barrel of beei be wortli -72 of £2. lof., what is the 
value of -625 of the rcmaindei ? 

4 . Find the price of 10 lbs.. 11 <>/. i6dws. i6grs. of gold at 
£3. 17s. lojrf. per Oi. Extract the squaie roots of 9J and to 
4 places* 

6. If 27 men can perform a piece of work in 15 days, how 
many men must be added to the number that the work may be 
finished in three-fifths of the time ? 

I buy a horse for £a^ and sell it for £45 at a credit of 8 months 
What tlb I gain per cent., reckoning money worth 6 per cent, 
per annum ? 

Which is the better investment, bank stock paying lo per 
cent, at 319 or 3 per cent, consols at 96 ? ^ 

What will be the cost of £uSoo 3 percent, consols at 
brokerage being i per cent. > What rate of interest will such inveSt- 
ment obtain ? 

1886. 
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' 3 . Reduce £i, iis, lojrf. to the fraction of £7. i8j. 6itl 

What fraction of ;^io must be added to £16. los, yl, to make 
it £zo ? 


4 . What decimal of 9 mds. 20 sr. is J of 7 mds. 5 sr. ? 

Reduce 5} sq. yds. to the decimal of an acre. 

5 . Find the value, by Practice, of 2 tons 15 cwt. 35 fts, at 
;£i3. 61) Bd, per ton. 

What sum of money at 4 per cent, simple interest will 
secure the same income as 2 547 5 at 4^ per cent. 1 


7. If a rupee is equivalent to is. 6 |^., what is the pi ice of a 
sovereign in rupees ? If, after buying 250 sovereigns at this price, 
I sell theAi again when ‘the rupee is equivalent to is. 6d.y how much 
shall I gain or lose by the transaction ? 


' 1887 . 

1. Simplify (a) (4f-i})x(3*-g) + (i3i*'7}) of 

... i -83+2-04r^ +’j-3T 
' ' I ’0025 + *0625 


8. Express } of 7s. 6//, + 1*25 of 5^. — ■54§ of 9J. zd. as a 
decimal fraction of ;^io. 

8 . (a) Find by Practice the value of 5 tons 5 cwl. 2 qrs. 17} lbs- 
at £3. 6s. 8d. per ton. 


(d) Find the income on which the income-tax at SA 
rupee is ^j.52. la. 4^. 

4.^f 50 men can do a piece of work in 12 days, working 
8 hours a day, how many hours a day would 60 men have to work in 
order t<^o another piece of work twice as gieat in 16 days ? 

6. If /?J.45o amount to Jds. $40 in 4 years at simple interest, 
what sum will amount to /?j.637. 8a. in 5 years at the same rafe ? 

8 . Extract the square root of 177*1 561, and of *2 to 3 decimal 

1888 . 


'1 ‘liinnlifir of 3*“^ of 3*) 

1 . Simplify 

% Divide i6’oi6 by '00143, and 
144^*9616. 


extract the square 


root of 


. Add together SS'SOoi, 3-17, 4*^06 and 7 S'i 7 U find the 
. vdim of 736s £3- 6a, 8<f.+'S04 of £is> i2s. 6dL^aj;io2o8j of £s^ 

i' *4 find by **Ftactictf^ the value of 2 tone 7 4 qrs^ B>s. at 

£2%. izs, 6 d* per cwt. 
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5 A man can walk 600 miles m 35 days, resting 9 hours each 
day , how long will he take to walk 375 miles if he rests 10 houis 
each day, and walks times as fast as before ? 

6 If the interest on* m>ney be one pie per rupee pet pionth, 
what IS the rate per cent pei innum 

A man holds 15 J shares of t bank, and receives ^^19 is yl pei 
quarter If the interest he leeeucs be 5 per cent per annum, hnd 
the value of a share 

1889 

1 Multiply 0069347 by 74*^9 6 

2 Divide 2100 006983 b> 243 5846 < oi 1 eet to 5 places of decimals 

3 Find in any wa> the value of i 347 cwt 3 qrs 21 fbsi at ;^3 
17s loj^ per cwt 

4 Extract the square root of ! + ( 0634) to 6 places of decimnls 

5 Find in English money the v ilue of Rs 100,000 at ir 45*?^/ 

per rupee ♦ 

1890 

1 Simplify 2| of and find by Praetiie 

the value of 3,049 articles it /iS 7 i3<3: 7/ each 

2 Divide 27 03 by 0037, and reduce 75 - 102- 27 to a vulgar 
fraction 

3 find the cost of putting i fenct lound i square field, whose 
area is 13 225 acres at Re \ \2a pei >aid 

4 A piece of woik cm be done in 72 da>s by 17 men working 
together If afterqdiysof work these ire joined b> 4 others, m 
how many days will the woi k be finished ^ 

5 Find the price of 4I per cent (»oveinmcnt Promissory 
Notes, w^en an investment of /?j 59,422 %a produces a monthly 
income of Rszii 12a 

1891 


1 

(«) 

2 


Simplify the following expressions — ^ 


{p) i • 

j-4 4 -* . I 

Find the value of 2 4607 x 06-375 x 012+2 163-1- I'oj. 


3 Find the value of 1 5 cw t 3 qrs. qlbs at 25 ia« 7^. per cwt 

A If a man wfttking at the rate of 3I miles anatouf, waHcs to * 

place in 44>i»irs .36» ttioutes, how long will it-take a man, walkm|t'|tt 
the rate of 3i miles ^ hour, to walk there an^adc ? 
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5 . A man invests a certain sum m 4^ per cent. Government 
Paper at 104. The price falling to loi, he sells out and loses jRs.600 
by the transaction, exclusive of brokerage. Kind the sum invested. 

6 . 9 A gives B 10 yards’ start and C i y yards’ start in a race of 
(rioo yards ; how much should B gi\c Cm 150 yards ? 

1892 . 


1 . 

2 . 


Simplify 


3 v of Is 


11} of of \ 


4 i ~ 7 ? + 3 m 
2 ot 12 


Find, to the ne.irest integer, the value of 


39-37 X760X 13596 
1*293 X 12 


3. ^Find the square roots of *097344, of *009604, and of *996004 

4. Find the interest on 10 lakhs of lupees for 10 days at 
4| per cent. 

5. ;^3,ooo, which 1 held in the 4 per rents., was sold for me 
when they were at 82J by a broker whose commission is J per cent., 
and the proceeds were re-invested by him in the four and a half 
per cent, at 98}. What amount of the latter stock did he purchase ? 


189a 

1 . Simplify : — 

(I) i+i+i+j+u:-+i. (2) 

a Divide 1*84626 by 23*4. Express *456 and *654 as vulgar 
fractions reduced to their lowest terms, and their sum as a circulating 
decimal. 

3 . Find the cost of 73 cwt, 3 qrs. 14 lbs. at £4. 13s, 6d, per cwt. 

4 . Distinguish between true discount and banker’s discount. 
Find the former in the case of a bill for /^j.3486. (m* 8/^. due 
16 months hence, the rate of interest being 5I per cent, per annum. 

5. A man invests Rs, 163000, part in Govt. 4 per ccrit* stock at 
ro8 and the remainder in Municipal 5 per cent. Debenture stock 
at loqj. Find how much he must invest in each that he m^have 
an equal income from the two sources. 

1894 . ‘ 

f 

1 . I;i a compound metal containing tin and copper only, the 
proportion of tin to copper is 7*75 to 92*25. Find to the nearest penny 
the value of 8 cwt 3 qrs, of it Tin costs ;^i4o ; copper ;^8o per ton. 

2 . A rectangular court is 50 yards long and 30 yrards broad. It 
has paths joining the' middle points of the opposite sides of 6 feet in 
breadth and also pa^hs of the same breadth running all round it. 
The remainder is covered with grass. If the cost c 5 f the pavement 
be \s, Zd, per sq. ft. artd the turf 3^. per sq. yd., "find the cost of 
layiqg out the court 
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3 . Find the value of ‘2671875 of m s, d. and decimal of a * 
penny. 

4. Find the square root of i-(‘o678)* to four places of 
decimals. 

5. At a cricket match a contractor pj;ovKled luncheon for 24 1 
and fixed the price to gain 12* per cent on his outlay. 'I'hiee persons 
were absent. The remaining 21 paid the fi\ed price and the con- 
tractor lost 2 rupees. What was the charge ? 

6. Find the simple interest on 12345 for 134 days at 2J 
per cent. 

1895 . 


1 . Find the square root of i +1(*0345)’ correctly to 4 places. 

2 . Find the sum of money which put out at simple interest at 
2j percent, will in 134 days exactly produce AV.124. JOtf. 

(1 year =365 days.) 

3. If one pound sterling be worth 25 francs and 60 centimes ; 
and also worth 6 thaleis and 20 silver groschen ; how many francs 
and centimes is one thalei worth ? (W. B»-~ One thalers= 3 ® silver 
groschen. One franc = 100 centimes.) 


4 . 


Si„,pl,fy I of 


9_X5 

14x3 


nl 
15 ' 


5 . I invest A'j. 12805 in the 4 per cents, ai 98+, and when they 
have risen to 102^, I sell out and invest m the 4 ‘j per cents* at 
105^ ; what is the change in iny income ? (brokerage -j per cent, 
on all transactions.) 

Or convert into a decimal fraction, pointing out ac ciirately 

the recurring portion (if any). 


1896 . 

1 . What greatest number and what least number can be sub- 

traced from 23759143 *“1 ‘he remainders may be divisible by 
24. 35, 91. 130 and 150? * , 

2 . (i) Simplify of ;( 2 tV+tt) of , 6 rf. ’ 

(2) Divide '0023465 hy •o 3 »* 5 - 

3 . Extract the square root of 5 ^ correct to 4 places of decimals. 

4 . Find the simple interest on /{S.423S. 9 ip. for 3 years 
and 7 months at 3 i per cent, per annum. 

much' pS cenrSld X/^Jafoed « Jos^Ld irbeeT ioW for 
^j.1320 ? 



586 


ARITHMETIC. 


0 . A man invested the same sum in two different stockSj 3} 
per cent. Government Securities at 103^ and 4 per cent Municipal 
Debentures at 105 ; his income from one was more than from 
the other : what sum was invested in each stock ? 


1897 . 

1. Reduce X xsii of i cwt. 3 qrs. 7 lbs. 

to the decimal of 2 i tons. 

(a) Kind the vulgar fraction equivalent to the recurring decimal 
•fjj, without assuming any rule. 

2 . JVhat do you understand by an aliquot part of a quantity ? 
1$ an area equal to 151^ sq. yards an aliquot pait of an acre ? 

Find by Practice the income-tax on /?x.i25o. \oa, 8 j>. at the rate 
of 5 pics per rupee. 

3 . What is meant by the ratio of one quantity to another ? 

What is a proportion ? 

320 people dine together 4 days a week, but on the remaining 
3 days some are absent ; the consumption of food is thus reduced, 
ior the whole week, in the ratio of 109 to 1 12. Find the number of 
absent^. 

« 4. what tim6 will i?j.3546 amount to at 3J per cent, 

simple interest ? 

A person has stock in the 3i per cent. Government Securities 
which yields /?j, 2856 a year. He sells out half of the stock at 109J, 
and invests the proceeds m Howrah Mills shares at 153. What 
dividend ought the lattei to pay that he may thereby increase his 
annual income by Rs^^o ? 

0 . Extract the square root of 3*14159 to 4 decimal places. 


jr 1 , What is that least number, which, being divided by 48, 64, 
7^, 80, 120 and 140, leaves the remainders 38, 54, 62, 70, no, and 
130 respectively ? * 


5d: 


2 » (a) Simplify 
(^} What decimal of df. 13^. 4dl is *0625 of 3*^ of 1/. 6 s. 8 d ? 


3 ^ Extract the square root of 54756 ; also of (4102)” to 4 places- 
of decinuds ? 

i. What.Mim will aikiiDuat to Rs.soo in 3) year$»at 6^ jper cent 
per annum simple intereH*^ ** 
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5. A grocer, buys 480 mds. of sugar for /?j.6i 35 payable at the 
end of 3 months, and on the same day sells them at /? j. 12, ii<i. per 
maund ready money ; what per cent, does he gain or lose by the 
transaction, reckoning interest at 9 per cent, per annum ? 

6 . One-third of a certain capital is invested in the 3i per cent- 
Government Securities at 105, one fourth in the? 3 per cent. Govern- 
ment Securities at 97^ and the remainder in the 4^ per cent 
Calcutta Municipal Debentures at 1 12}-. If the total annual income 
IS y?j,83o, what is the capital ^ 


1899. 


1. Find the greatest number which will divide 1028, 1629 and 

2130, leaving the remainders 3, 4 and 5 respectively. • 

2. (a) Simplify 








S.)of 3jo"L.3_c'vt. 

4 tons 3 cwt 


Prove that *234 = without assuming the rule of convert- 
ing a recurring decimal into a vulgar fraction. ^ 

3. Find, by Practice, or othenvise, the value of 7 tons 2 cwt 

2 qrs. at Rs.^, 2a. per maund, assuming that i ton is equal to 
27J maunds. 

L Extract the square root of 51076, and of/o5*io76. . « 

5. A grocer mixed 20 maunds of one kind of rice at Rs.4 a 
maund, with a certain quantity of a second kind of rice at Hs.y 3a* 
a maund, and selling the mixed rice at ^x.3. 12a, a maund, gained 

on the whole. Find how many maunds of the second kind 
of rice he mixed, and the gain per cent, on his outlay. 

6. Find the discount on /?j.I2i 8 due six months hcjice at 

3 per cent, per annum, simple interest. 

. ^ 
1900. 


1. What do you understand by the Greatest Common Mea$ij|^ 
and the Least Common Multiple of two or more; whole numbers 

Nine bells begin to strike simultaneously, and strike at intervim 
of I, 2, 3, 4, 5, 6, 7, 8, 9 seconds respectively. After what interval m 
time will they next strike simultaneously ? 

« X V r.- i-r i6^V- of .. 2/ir of of i}; 

Z (a) Simplify x 

(^) Ijleduce ’04id to its equivalent vulgar fraction ,in its lowest 
terms, and ex^^lain the reason for the process you'mploy. > > 

ft FiwMiibe <i-2S)*+2-*S x(i-*5)’.+S7S 

without reducing the decimals to vulgar fractioi|p« ' ’ 
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4 . The length, the breadth, and the height of a room are 25 ft 
7 in., 20 ft. sin. and 14 ft., respectively. Its walls are papered at 
3-^. a sq. yd., and its ceiling painted at u. 2^. a sq. ft. Find the 
total cost. 

5. The subscriptions to a certain memorial fund amounted to 
^J.976. 9tz., and eacM person subscribed as many annas as there 
were subscribers altogether. Find the number of subscribers. 

6 . Explain clearly what you mean by saying that the 3} per 
cent. Government Securities are at 101. 

A person invests 7 v\s. 19,700 in the 3} per cent. (lovcrnmcnt 
Securities at 98J, and when they lise to loi^, he sells out and invests 
the proceeds in the 44 per cent C'alcutta Municipal Debentures at 
Find the change in his income. 

1901 . 

1 . ia) Simplify of - *583 x -142857, expressing 

your answer as a decimal. 

(d) Reduce £3, 15J. 4//. to the decimal of Rs.ioo. {£i = l^s.is-) 

2 . (a) What is meant by an aliquot part of a number t 
Is 2\ yd§. an aliquot p«art of a mile ^ 

{b) Phnd by Practice, or otherwise, the value of 25 tons 15 cwt. 
3 qrs. 17J lbs. at £2. 13J. 4c/. per ton. 

3. If the four-penny loaf weighs 3 Ihs. 9 oz. when wheat is at 
9J. 4c/. per bushel, what ought the six-penny loaf to weigh when 
wheat is at iis. id. per bushel ? 

4 . « (ci) Define Interest What do you understand by the ex- 
pression Rate per cent, per annum ? 

{b) At what rate per cent, per annum simple interest will ;C200 
amount to £2‘^(>. 13J. c^d. in 4 years 7 months ? 

5. Extract the square root of 7468-4164. ** 

6* A man invel.ts one-third of his capital in the 3i per cent. 

, (Government Securities at 96^, and the remaining two-thirds in the 
4i- percent. Calcutta Municipal Debentures at 105 J. If the dif- 
ference of the two annual incomes be Rs.\t)tyj^ find his capital. 

1902 . 

1 , {a) How can you ascertain whether a given vulgar fraction 
can be reduced to a terminating or a recurring decimal, without 
actually converting it into a decimal ? What kpid of decimal will 
the fraction prepuce ? 
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{d) Simplify* : — 


I - • 


3 + 


-3-o8jof 

10 rwt. 2 qrs. 1 1 lbs. 


5- 


7 + ^ 


and reduce the result to the dcninal of i*i. 


2 . The ^ ai oa of a rectangular field whose breadth is 500 yds. is 
100 acres. Find the cost of cultivating it at 3. 2a 8^. jier 100 sq. 
yds. and also the cost tif fencing it round at /vj 2. 8^/ per >ard. 

3. If 12 men and 15 boys can do a piece of work in 30 days, 
working y\ hours a day, how many boys must assist 21 men to do a 
piece of work twice as great in 25 days, ^\orklng y hours ji»day 
(3 men are equivalent to 5 bojs.i 

4 . Extract the square roots of 5iV and 76*195441. 

5 . (a) Define Disiount 

[b) Find the discount on Cyoo due 3 years 4 months hence at 
5 per cent, per annum simple interest 

6. Which IS the lietter investment, the 3I per ('cnt. (Government 
Secuiities at 954 or the 4 per cent. Calcutta Municipal Debentures 
at loii? What will be the difference in the annual income by in 
vesting* Rs,22\27 in each of them 


1903 


1 . 


{a) Simplify 


•67 X *67 X *67- OO! 
•67 X *67 + *067 4- oi 



What decimal of a mile is a yard ? 


3 . (a) What is meant by the aliquot iiart of a number ? Is an^ 

acre an aliquot part of n square mile ^ 

(d) Find by Practice, or otherwise, the price of 25 tons 12 cwt. 
3 qrs. lyifbs. at £ 6 . 131-. 4 ff. per ton 

3 . Three taps A. J>\ and C can fill a cfstcrn in 5, 6 and 7i 
minutes respectively. They aie all turned on at once ; but after 
one minute, A is turned olf. How much longer wull B and C take 
to fill the cistern ? • 


4. (a) Define the square root of a number. 

(d) Extract the square root of lo^V ; and of V *to four places 
of decimals. 

5 . A man buys wine at 5 j. a gallon ; he mixes it |With water, 
and by selling the .mixture at 4 J. a gallon gains 12 ^ per cent on his 
outlay. How much water did each gallon of the mixture contain ? 
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ft (a) Define Present Worth 

(h) A tradesman marks his goods with two prices, one foi ready 
money and the othei foi 3 months’ credit, allowing mteiest at 4J- per 
cent, per annum If the credit price be marked at Ps $0 90 , what 
ought to be the cash price 

190 i 


1 Define the o t M and the i c M of two or more nuinbeis 
(41) I ind the gieatcst number of six digits which is exactly divisi 
ble by 27, 45, 60, 72 and 96 


- 02083 


of 


2 Write down the local value of each of the figures in the 
numl^er 010203 

{a) Simphtj Mo2)j(o3) _ 

^ ^ (001 + 0024*003)-* £2$ i6s 

A can do a piece of woik m 25 d lys, B m 20 days, and C in 
24 days Ihe three woik togethei for 2 days, and then A and /> 
leave {but 6 continues ind after 8 J days is lejomed by A^ who 
brings D along with him, and these tlirce finish the remainder of 
the work in 3 days In what time would D alone have done the 
whole work ^ 


4 Ihe area of a square ciukcl field is 9 ae 310 8 16 po 
^nd the length oi a side 

^ 5 Define Discount 

The diffeience between the interest and the discount on a 
certain sum for 3 yeais 4 months at 5 per cent per annum is /16 
t3f. 4^ Find- the sum 

8 A person invests a cei tain sum in the 3} percent Govern 
ment Secuutics when they aie at 97^ , hid he waited till they had 
j^llen to 97i, he ^ould have had Rs more of Government 
'Securities much money did he invest, i per cent being 

charged a« brokerage in both cases ? 


MADRAS MATRICULATION PAPERS. 
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1 Explijfip hoHr'iHie value of a futetion Mi iMt altered when itb 
aumenuor j^tuMouiator are multiplied by t^^nipe number. 

StmuSiy X4A-I of I 
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2 . If the rupee is woith is. 6|</, cypress as a fraction 

of ;£i ; and find the least number of ‘rupees equal in value to an in- 
tegral number of pounds. 

3 . State the rule for converting recurring decimals mta vulgar 
fractions ; and find the value of 0*63 of 275; of ;C3-2-6-|- 0*2857 14 of 
t ‘3 of ;£7-5 -io-o 5925 of i;2-i6-3. 

4 . Find by any method the value of 5 cwt. 2 qrs. 21 lbs. of goods 
at jCs-7'6 pel cwt. 

5 The carnage of 17 x cwt. for 52 miles on a certain lailway is 
8 j. 4ri ; find what will be the cost of cairying 4} cwt. for 300 miles on 
a railway on which the rale pei mile is 9 pei cent, lowet, 

6. A landlord pays i per cent foi collecting his icnts and a tax 
of 7 p es m the rupee on xvh it he leceives after paying the collector. 
He has a clear rental of 1,831-8-0. Find his gross rental. 

7. A grocer mixes foui kinds of tea ^^hIch cost him 5J, 4,^., 
3J, 2s. per lb, lespec lively, in the piopoitions of 2, 3, 4, 7 respectively. 
Find at what rate he must sell the mixture so as to gam 25 per cent, 
on the whole. 

8. Define the teims interest., dr county and find in what time 
^533-6 8 will amount to £072 at per cent, per annum, Simple 
Interest. 

9. A pei son invests ^48cx> m 4 per cent, stock at 96, and after 
a year sells out at 92J, and invests the proceeds together with the 
interest for the year in stock at 965. How much stock does he l)||l|^|i| 
purchase ? 

10 . Find to four places of decimals the sqp^re root of ; 
and calculate the cost of surrounding with a fence a square fieW of 
22I acres at 3</. per yard. 

11 . The population of a country increases at the rale *of 7 p®r 
cent, every 10 years. What was the population 20 years ago 
cfountry 4 rhose present population is 4,007,150? 


^ 1886 

1 , State and explain the rule of the Multiplication of Vulgar 

Fractions. , ^ 

Simplify ^ |_4 

8. £xpr#s ;£66-i4-5i as the deciml of Rs.i,ooo, the ni{M« 

hein; worth ir- 

. 9 , Distingt^i between pure and mixed circtdatm; dednM^ 

Find die value of ;£2-3-61+o*37is§ of 

4 . Fjnd ^ method the rent of 156 ac. 3 nx 34 PO- tl ■«. 94. 
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5 . A Clock wnicn jjains 56J. in 24 hours was set correctly 
at noon on the 1st of January, 1884. Find to the nearest minute the 
next date at which it indicated correct time. 

6 ., Twenty men are employed to make a tank 40 ft. long, 20 ft. 
broad, and 6 ft. deep. They work for 30 days and have just com- 
pleted one-third of the work, when it was resolved to increase the 
length of the tank by 10 ft., the breadth by 4 ft and the depth by 2 ft. 
How many additional men must be employed m order that the work 
may be completed in 30 days more ? 

7. The difference between the simple and compound interest 
on a sum of money for 3 years fit 5 per cent, i.s Find the sum 

8 The capital of a certain railway is 1,000,000 in 20,ooo> 
shares* of ;^5o each, fully paid up. The gross annual receipts are 
;£io5,ocx), of which 48 per cent, is absorbed in working expenses, 
;£4,6 oo goes to the reserve fund, and the remainder to pay dividend. 
F'ind what annual income a person will obtain from the investment 
of ;£4,5 oo in the undertaking, the shares being at £jb2-\o-o, 

9. Ice IS manufactured for 6 pics a pound and sold for 9 pies 
a pound. Two-third'j of the quantity made is kept for sale at the 
factory and the remainder is sent to branch shops. If the average 
loss from melting of the former be I2j per cent, and that of the lattei 
be 25 per cent., find the gain on every ton made. 

10 . The average width «nd depth of a river at its mouth are 
3 !^o yards arid 6 feet respectively, the average rate of flow is 3 miles 
per hour and the amount of sediment per cubic foot of water dis- 
charged is 1 1 cubic inches. Find the amount of sediment deposited 
annually ; and the depth of the deposit, supposing it spread uni- 
formly ; (?>., to the same depth throughout) over an area of 146 
square miles. 

1888 . 


Simplify 


-i->«3T-S6--3T! 


X 13J. 


8. Find the value of i-iV of ’01236 of ; and taking the 

rupee as worth is. 4i//., express the result as the decimal* of one 
shilling. « 

, 4 . Find by any method the value of 9 tons 17 cwt. 3 qrs. 25 ibs. 

of coflee at ;^72-i8-4 per ton. 

5 . When iron is at £3-7-6 a ton, the cost of laying a railway 
lo mi. 2 fur. 20 po. in length with rails weighing 270 lbs. each is 
i?j.67,5oo. Find the gost of laying a railway 25 mi. 220 yds. long 
with rails of the same length weighing 500 lbs. each, when iron is at 
;(C 3 -J 4-3 a ton. 

6. Fine! the present value of ;£482-6-ioi ^1^*3 yeara hence at 
g oer cent. Comnound Interest. 
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7 . When exchange is at the rate of i j. 4}^. per rupee, a person 
in Madras orders from a b^kscller *in England a parcel of 

the published price of which is ;^5. The bookseller allovis discount 
at the rate of 25 per cent, on the published pric(‘, but includes in his 
bill a charge of i^jr. for packing, freight, &c. When the books 
arrive in India, a further sum of Rs.2-% has to be paid on account of 
landing charges and cost of delivery. If the books can be obtained 
from a bookseller in Madras at the rate of 9I annas per shilling of 
the published price, find how muc h the person loses by ordering from 
England. 

8 . A person holds forty /\*j.5oo shaies in a concern which pays 
dividend at the rate of 6 pei cent, per annum. When the shares are 
at A*j. 675, he sells out and invests half the proceeds in 4 per cent, stock 
at 90. With the other half ho buys a house, for which he receives 
an annual rental of Aj. 1,440 subject to a deduction of 3^. 9/I. per rupee 
for repairs and taxes. Find the alteration in his annual me ome. 

9 * In a certain year a country produces 5o,ocx>,cxx> bushels of 
wheat. Of this quantity 40 per cent, la avaihable for export at A‘j.3-2 
per bushel. In the following year the acreage under wheat has 
increased 20 per cent, but the yield pioduce per acre is only seven- 
eighths of what it w-as m the previous year, while the ([uantity 
required in the country has inci eased 5 per cent If at the same 
time the export price has fallen to /*.3 per bushel, find the incrca^le 
m the value of the wheat available for expoit / t 

10 . The population of a country is 33,264,000 and there are 
99 males to loi females ; 2 out of eveiy ii boys and one out of 
every 33 girls of school-age are undei instruction. If the boys jOlf 
school-age form one-seventh of the male population and the girls Of 
school-age form one-seventh of the female population, find the total 
number of pupils under instruction. 


2 Simplify 
2 . Simplify 


ioff 


cimAl 


3. Multiply 41-36514 by 0019, expressing the result as a d«> 
ll ; and find the xal-ae of -3473 of £1. 4 t. — -03488 of £fl, 6s. 3d. 


1 Find by any method the cost of 79 ca. 17 m. 5 v. 25 paL Of 
salt at Jis.2i, loa 8/. per candy. * 

6. The cost of rice for a family Of 2 adults and ^ childiOn 
from Jan. 1st, 1889, to Dec. nth, 1889, both days inclusive during 
which time riefc was selling at 15-4 sr. per Re., was Rs.^o.^^ Whot 
will be the cost of rice for a family of 3 adults and 5 chtlditen firoM 
Dec. 19th, iSSOfMkMay nth, 1890^ both days indusive, asswnicf 
that the pwo of .t®ice will be 147 sr. per Re., Mroming ofaw 
that the ^mtity^lnwred per day by eacfaVaduIt is. the same j|» 


58 
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both cases, and that in both cases the quantity required by a child 
is ‘ of the quantity required by an adult ? 

6 . On what sum due i yr 4 mo. hence does the true discount 

amount* to ^100-18-9, Simple Interest bcinj^ reckoned at 4J per cent, 
per annum ? * 

7. How miu h 3 per cent, stock must a person sell when the 

selling price is 91 in oidei that by investing the proceeds m the 
4i per cents, at IT3J he may derive from the in\estment an annual 
income of 8^., after paying mu)ine-tax at the rate of 

5/^. per rupee ? 

8 . A and B (an do a piece of ^\olk in 10 days, Zf and C in 
15 days^ and C and A in 20 clays, 'fhey all work at it for 6 days ; 
then A lea\es and B and C go on for 4 days moie If B then leaves, 
how long will C take to complete the work ? 

0 . In a certain year the total amount received by a railway 
company for carriage of passengers was iV(.2,75i,cxx). Of this 
sum 6 pel cent, was (ontiibutcd by first class passengers, 5 per cent 
by second class, and the remainder by third class. The faies were 
18, 6, and li pies per mile for first, second and thud class passengeis 
respectively. Assuming that the a\eiage distanct‘ traxclled by each 
third class passenger was 36 miles and the aveiage distance travelled 
by each passenger of the other classes was 160 miles, find the total 
npmber of passengpis carried during the year, 

10 , The length of a rectangular fi<»ld is t\\ i< e its breadth. If 
the rent of the field at ^3. yf an acre is ^151. 17s, 6</,, find the 
cost of surrounding it with a fence at 4i<y. per yard. 

11 . Extract the cube" root of 9 to five decimal placets. 

1800 . 


• 1 . Reduce 2149908480 sq. in. to acres, &c. If this is the aica 

of a rectangle, the length of which is 5 mi. 7 fin. 5 po. i ft. 6 in., 
find its breadth. 




Simplify 


'815 + 
2202 ^ 


5468 U7 

1^303 441 


-3t of- W 

5 ‘S 


» '185714 ‘ 


f 


8* Find the value of 237 c. 17 mds. 6 at Rs.^ioo. \a. 
4^. per candy. 

hr 4. 3cx> coolies arc set to build a tunk-bund. In 14 weeks they 
have done jiy of the work, when rain stops the work for 4 weeks and 
washes away 4 of what they have done. At the end of that time the 
work is resumed with only 250 coolies. In what time from the com- 
’mcncetwcnt^will the work be finished ? ^ 

, " & Find the amount of Z?r.s8, 59,375 for 3 y«|irs srt:4t per Cent, 
.pe^ annum, rqckoningiCoinpouqd Interest. 
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6 * Explain* the difference between Discount and Interest. If 
the discount on ^2830. 15.9 'j\d. he eqlial to the simple interest on 
j£2784. 7jr. 6rtf. for the same time, find tlie time, tlie nite of interest 
per cent, per annum. 

V7. A person invests ^ 34,539 m the 3 jier cent*, at 87. After 
receiving one year's dividend he sells out at 89. He then invests the 
whole in Railway stock paying 5 per cent, at 1 1 5. What will the 
difference in his income be ? 


8. A cistern 10 ft. 6 m long by 7 ft 6 in. wide by 3 ft. 4 in. 
high IS lined inside with lead, 7 his. of which cover a squaic fool. 
Find the weight of the lead and its cost at 53J 4/f. per i wt. 

A (ask contains 16 gals of spirits. Two gallons are drawn 
od and the cask filled up with water Two gallon are agaiif drawn 
off and the cask filled up as before, 'fhis is done a third time, 
('onipare the quantities of spirits and water lemaining iii the cask. 

10 . Find the square root of 379749833 583241. 


1891 . 


2 Subtract 13 tunes Rs 17, (ni. i \p. from 17 tunes AV.13. 6cr. \\p 

3. AV330. 3(?. Tp, are to be divided among 193 persons, two 

of whom receive AV.2 each, and ten Rs,^ each. The others receive 
equal shares. Find the value of each share > . ^ 

4 . Find the value of ^ 1 i 

plify (without reduction to vulgar fractions if you (an; 

2-03+ i '345 + 27 * 34 + 16-2317 

5. How long It will take to walk round a square field 14 acree 

I rood 24 poles in extent at the rate of 3 miles an hour ? 

6. Find the cost of white-washing a room 22i ft. by 12 ft. and 

II ft. higli, at one anna per square yard, making allowance for four 
windows each 4 ft. x 2J ft. and two doors each 87 ft. x 4 ft. Find 
also tl»e cost of a carpet for the same room with 3 ft border all 
round, the carpet costing Rs 4 per square yard, and the border A!'jr.6 
per square' yard. 

J. Find the compound interest on i: 3 » 43 * 6j. 8/i for 3 years* 
at 3 per cent per annum. * 

a A cistern can be filled by three pipes in 30. 40 and 60 
minutes respectively, and emptied by an escape pipe in half an -hour* 
The three taps arc turned on at noon, but the escape pipe is at the 
same time accidentally left open and not dosed for a quarter of an 
hour. At what tme will the cistern be full ? • 

8. I '•Mrehase r6 fts. of tea at is, 7^ der Ih*, I4at 2 (C and 
17 at IS. sS Seven pounds of the inixtdre Heeding spniled have 
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to be ;iold at a low price, but by selling half the retnaincler at 2s, 4^ 
per tb, and the other half at 2s.* yid*, I eventually make a profit of 
25 per cent, on the original outlay. At what price per pound wfis 
the spoiled tea sold ? 

10 . A person in\ysls a sum of money in the 4 per cents, at 
102. When they ba\c risen to 104, he transfers AY6000 stoc'k to 
another investment paying 5 per cent, of which the shares are at 120. 
When the 4 per rents, fall to par, he transfers the remainder to the 
J per cents., which are still at the same price and now finds his 
income /f^.2 5 more per annum than it was at fiist. What was the 
sum originally invested ’ 


1892 . 


2 . Simplify 




3. Kind the value of *04 of £^ 3 ^ ys. 6/f. -- *034 5 of ^32. 13^. 
lid. ; and express Aj.371. 2a. bp. as the decimal of a lakh of rupees. 

4. Find by any method the cost of making a road 37 mi. 6 fur. 
31 po. 3 yds. long at ^^.1785. yi. 4/. per mile. 

5. Find the present value of ;^482. 69. loj^. due three years 
hence at 5 per cent, per annum, Compound Inteiest. 

* 8 . Kxtra'ct the square root of 13*697142031225 to si\ places of 
decimals. 

7. The annual rainfall of a district is 49*7 inches. Assuming 
tti&t the fall is distributed uniformly over the district, and that a 
cubic foot of water weighs 62*5 lbs., find the weight in tons of the 
rain that falls throughout the year on a square mile, 

8 . When exchange is u. 2 id. per rupee, a Madras bookseller 
sends to a London publisher a oill for 104 in payment of books 
ottered. Freight and landing charges amount to AV.37.*8/r. The 
publisher allows the bookseller discount at the rate of 35 per cent, 
on the published price and the latter sells the books at the rate of 
loj annas per shilling of the published price. Kind how mifch he 
gains on the transaction. 

• 9. In the year 1891, the cost of rice for a family of 2 adnlts 
and 4 children was ya. gp. In that year rice is sold at 

if'3 seers per rupee, and each child received two-fifths of the 
amount given to an adult, Assuming that in 1893, the price of rice 
win be 13*5 seers per ^pee, what will be the cost of rice for the 
same family firom Janiiaty j to August 1 2 both days inclusive, if the 
allowance of each adult be mcreas^ by one-fourth and the allowance 
of each child 4 >e three-sevenths of that of an adult? > 

19 . The eWpital oj^ railway compaiw amounts th i?^.i8»9o,ooooa 
of which ir 5 per cent, prefetence stock and one-third 
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4J per cent, preference block. In a certain year the receipts arc 
1 8, 1 50, OCX), and the working expenses amount to 55 per cent. Of 
the receipts, (^f the net receipts ^j.54ocx)o are added to the reserve 
fund, and the remainder, after paying duidend on the preference 
stock, IS divided among the ordinary shareholders. What rate of 
interest will they recei\e ? • 

11. In the ten yeais from 1871 to 1881, the population of a 
country increased at the rate of 9 5 )>er cent., and in ten years from 
1881 to 1891, the rate of inn ease was jo’5 per cent. If the popu- 
lation in 1891 was 31,023,759, find what it was in 1871. 


1894 . 


2. .simplify 


i + i 



3 . Find the \alue of 2*04752 of £2 2s. i//. - 1*734375 of £2, 
6 j . 81/. 

4 . Find by any iiietliod the value of 59 ca. 14 m. 7 v, 27 pi. of 
salt at AV. 26. lo^i. percand}. 

5 . In a certain year the produce of a tea-estate was sold in 

London at an avoiage rate of per IYj., and the amount realised 
was remitted at an aveiage rate of exchange of u. 2^^* per rupee. 
In the following year the average price realised* was only 8Jrf'. per 
lb., but the quantity sold exceeded by 12I per cent, the quantity sold 
in the pievious year, and the* average rate of exchange at which 
remittances were made fell to u. If in this year the total 

amount realised from sales m London vvas Rs.io^ooo, find how much 
was realised in the previous ) ear. 

6- A sum of money was invested for four years, interpst pay- 
able annually. The rate of interest was 5 per cent, per annitm for 
the first two years and 4 per cent, per annum for the last two ; and 
the amoifnt at the end of four yearx was 1,164. lar. 3}^^ What 
was the sum invested ? 


7. Ice is manufactuied for 2 1 pies per lb. and sold at 6 pies 
per lb. Of the total quantity made one-half lis kept for sale at the 
faett^y, and the rcinaindei sent to branch shops. The loss from 
meltmg is 12^ per cent, in the case of the former and 25 per cent, in * 
the latter ; and the agents at the branch shops receive commissiOW 
at the rate of 1 5 per cent, on the price of every pound sold by thetn« 
Find the profit on every ton of ice manufactured. 

a Two persons, A and set out together on a journey. 
They walked at the rate of 3 miles an hour; and after they bad 
proceeded for three quarter.s of a mile, B returned, walking at the 
same rate,^t30 thq place of starting. Here he was deuin^ ^^00 
quarters of’an hohr. Setting out again be ovcftook A who had 
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walking all the time, at the end of 21- hours from the second time of 
starting. At wh;it rate did he walk ? 

9 . A person sold 25 Bank of Madras shares and invested the 
proceeds in the Government 3^ per cents., when they were at 3:! pre- 
mium. If his net anniial iiicouic from the investment, after paying 
income-tax at the rate of 5/. in the rupee, be ^.r.876. 9<i., find the 
price at which he sold each of his bank shares. 

10 . In the year 1891 the population of a country was 35640000 
and there was 1025 females to e\ery 1000 males. Of the total 
population 7*5 per rent, could read and write, but of the females only 
I percent, could do so. Find what percentage of males could read 
and write. 

11. ^ Extract the square loot of 81*13183159704101 to se\eu 
places of decimals. 


liOMHAY matriculation PAPERS. 


1885-86 


1 . Reduce , , of 2 gui.+iV of / ^ , of 4 cr. - 

of ;£l to the decimal of five lialf-guineas, and pro\c that 
greater than tt ^tnd less than y. 


2 * * A man contracts to perform a piece of w ork in 30 days and 
immediately employs 15 men on it ; at the end of 24 days the work 
fs only half done. How^ many boys should be gi\ en to assist them 
that the contract mfiy be fulfilled, each bo)' working two-fifths as 
much as each man ? ^ 

8. A person buys 80 tons of coal and after selling them again 
at IS, 6 d. per sack finds that he has gained £4 . ; head he sold them foi 
• IS. per sack he would ha\e lost ;£6. Find the weight of hach 
sack and the cost price per ton. 

A. A field of 7 acres is sown vrith w'heat, barley and maize, the 
areas of the crops being respectively as 2i : 3i : 4J. If the values of 
an acre of each be also respectively in the same ratios, and an acre of 
wheat be worth £7^ what is the worth of all the crops in the field ? 


S* If t)ie three per cents, are at 92 1 and the fpur per cents, at 
I23i, in which should one invest ? And how mu^his oi)p investing 
when the difference i%mcome is a shilling ? 
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1888 - 87 . 

1 . tarefulh thc‘ mcaninjf of prime number^ fticfoK 

dhnsor^ tnemure^ mnUipIc, 

F^esolvc 5005 into its prime factors. 

Add toyethei as decimals 8*138, 14*6^65 ?,* *2056896^. 

2 The circumferencf‘ of the fore-wheel of a carriage is 6^ feel 
and that of the hind- wheel ts 12,' feet. How many feet must the 
<arriage pass o\er before the wheels shall hrne made a complete 
number of revolutions ? 

3 A vessel is filled with *1 licpiid, 3 parts of which are walei 
and 5 parts syrup. How iniuh of the mistuie must be dr.iwn oft' 
and replaced with water so that the mixtme ma^ b^^ half water and 
half syrup ^ 

4 . (1) 'I'he surface of a cube is 308* i(? square feet. Find the 
length of its edge 

(ii) Extract the cube loot of 45*f>98 to four ])laces of decimals. 

5. If the piue of gold lx* j^3 lof. 10!//. an ounce and a tubu 
im h of gold w'eigh 10 ounces, what is the piu e of the gold that would 
be required to gdd a dome whose suiface is 5,000 squaie feet, the 
thickness of the gold gilding being 0002 of an inch ? 

6 A person invests in 4 percent (Government paper so as to 
receive 4 per cent, cleai when the income-tax is* 5 pies* in the rupee. 
What percentage wdll be ic'ceived if the tax be increased to 7/. 
in the rupee ? 


1887 - 88 . 

1 . Sin,pl.A i-^i857>L076933+*75^ 

^ ' •010989 62 

2 . If 9 flbs of ric e cost as much as 4 lbs. of sugar, and 14 lbs, of 
sugar are worth as much as i \ lbs. of tc'a, and 2 tbs. of tea worth 5lbs. 
of coflfee, find the cost of Ji lbs of coffee, if 2{ lbs. of rice cost 

3. If /? j-i 65. 14CI. ijiA be the discount of a debt of A’j.2820, 

simple interest being at the rate of 3 1 percent., how many months 
before due was the debt paid • 

4 . The price of gold is £3 17J- per oz. ; a composition of 
gold and silver weighing 18 fbs. is worth ^637. 7 ^*, but if the proper- 
tions of gold and silver were int<*rchanged it would be w’orth only £2^ 
js. Find the proportion of gold and silver in the composition and 

the price of silver per oz. 

5 . By selling 4* dozen mangoes for 13 rupees, it was found that 
Voths of the outjay was gained ; what ought the retail price per 
mango to have been in order to have gained per cent. ? 
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188 B 49 . 

1 . One clerk has 24*428571 and a second clerk has 3^^ sheets to 
engross ; they call in a third clerk and agree to divide the work equally 
ainong *the three, and to pay the third clerk at the rate of *24305 
shillings per sheet ; how much will he receive from each of them ? 

2 . If the manufacturer makes a profit of 20 per cent., the 
wholesale dealer a profit of 25 per cent, and the shopkeeper a profit 
of 40 per cent, what was the cost of the manufacture of an article 
bought at a shop for 1 7s, 6/i. ? 

3 . If 15 men eat 28 shillings worth of bread in 14 days, when 
wheat is at 52 shillings per quarter ; what must be the price of ^\heat 
per qujjrtor that 18 ^hillings worth may provide bread for 13 men 
for 5 days ? 

4 Find the value of >/(902535o8oi7424)- ^(34774037 1*6861 61). 

5 . If the discount on £67^, Ss, which is due at the end of a 
year and a half be £3^. 8j., what is the rate per cent, of Simple 
Interest I 


1889 90 . 


1. Simplify: 

I -142857 of 


2 . A rectangular cistern, whose length is equal to its breadth 
is feet deep and contains 5 tons of water. If a cubic foot of water 
weighs jooo ounces, find the dimensions of the cistern. 


3. A, B and C can walk at the rate of 3, 4, and 5 miles an 
hour ; they start from Poona at i, 2, 3 o’clock respectively \ when B 
catches B sends him back with a message to C ; when will C 
get the message ? 

4. If 1 borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest 
payable half-yearly (receiving compound interest for the secofid half 
year), and gain thereby at the end of the year ^j.66o ; what was 
the sum of money which I borrowed ? 

6. A person buys tea at 6 annas per seer and also some at 
4* annas per seer. In what proportions must he mix them so that by 
selling the mixture at 5^ annas per seer he may gain 20 per cent on 
each seer sold ? 


1891 - 92 . 


1 . 


Simplify (i) 


of iVff-f-irOfJrt 
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6or 


3-64285^1 -(•009923+ 0102- 000133) *‘^ 5 ; 

(n) * 

*^ 34 * 5744 ” ^ 9‘663597 

2 . Twf) passengers have loj>cthcr 5 r>yt. luggage and nxt 
•charged for the excess above the weight allowed 5^. 2//. and qs, lod* 
respectively ; but if the luggage had all belonged to one of them he 
would have been charged 19J. 2</ How much luggage is each passen- 
ger allowed to carry free of charge, and how much luggage had each 
passenger ? 

3. Two clocks and yy, whose rates are iinifoim, at noon yes- 
terday indicated II hrs. 55 min. \. M and oh. 2 m. P. M. respectively. 

indicated the correct time at 9 p. m. yesterday and /f a 4 6 A. M. 
this morning. When did A and /> last agree and what time did they 
then indicate ? 

4 t. A person borrows two equal sums of money at the same 
time at 5 per cent, and 3I per cent, simple interest respectively, and 
finds that if he repays the former sum with interest on a certain 
date a year before the latter, hf' will have to pay in each case the 
same amount, 7n::. /^s.y^6. l^md the amounts borrow'ed. 


189293 . 


1 . What decimal of a rupee is 
*9762 5. 


Simplify ; 


^ of r 

rV+ijof 3l'“^Bof 


964 pie t P met me value ot 
^ ^ r 5 

— a) 


2 . How long will two examiners, vvorking 8 hours a-day, take 

to look over the answers to this paper, if four examiners, wrorking 
5 hours *a day, can do it in 8 days ? * 

3. On a stream, B is intermediate to and equidistant from 
A and C ; a boat can go from A to B and ba< k in 5 hr^ 15 mm., 
from A to C m 7 hrs. How long would it* taV to go from C to A f 


4 . What income will a retired officer obtain in Enfeland, 
one lakh of rupees, Indian (lovernmcnt 4ff P®]* cent, bonds, when 
for drawing and remitting it, his agents in India charge him 3 per 
cent, and exchange is at is. 2 jrf. for the rupee ? 


5. Three equal glasses are filled with a mixture of spirits afld 
water, the proportion of spirits to water in each gla.ss is as M- 
lows : in the first glass as 2 3, the second as 3 *•^ 4 , and m the 
third as A ; 5. 'The contents of the three glasses are poured into a 
single v^sel ; what is the proportion of spinjs to water in it . 
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(Scf m the MofusslL ) 

1 . ^ Divide ea<'h of the numbers 2,1572,125 and 4,961,250 by 125 r 

and express as a decimal the first quotient divided by the second. 

• 

3. Find, by I'rartice, the value of 5 yds. 225 in. at £7. u. 7 d. 
a yard. 

3 . If the carriage of 2 cwt i qr 18 Ihs. of goods for 56 miles 
be rj., what weight can be carried at the same rate, 200 miles 
for jj. 4//. ? 

4 . A man invests ^3,000 in the 5 per cents. If after deducting 
an income-tax of 8/f jn the pound, the man’s clear income is 
what is*thc price of the 5 per cents. ? 

5 . A cistern is filled by two taps A and B in 4 hours and 6 hours 
respectively, and is emptied by a waste pipe C in 3 hours. When the 
cistern is half full, A and B are closed, and C is opened ; after one 
hour, B is turned on ; and after half an hour more, A is turned on 
In what time after C is first opened, docs the cistern become full ? 

6. A person buys two kinds of tea, at 5^. a lb. and 6^. a lb. 
respectively and after mixing them he sells the mixture at 6 j. 6 /f. alb., 
thereby gaining 17 per cent. In what proportion does he mix them ? 

• 

* (Set at Bombay.) 


1 . Reduce to their simplest forms • 


(1) 


i + i-i 

ofi of J- 



3. Find, by Practice, the value of 9 cwt. 3 qrs. 24 lbs. .at £^. 5J. 
Sd. per cwt. • 

3. If 40 men, 60 women or 80 children can do a work in 

6 months, in what time will 10 men, 10 women, and 10 children do 
i of the work ? , 

4. A person invested j£i,ooo in the 3 per cents, at 90} ; but the 
price rising to gr|, he sold out, and invested the proceeds in the 3* 
per cents, at 97^ ; find the increase in his income. 


5 . A cistern can be filled by two pipes, A and B, in 12 minutes 
and 14 minutes, respectively, and can be emptied by a third C, in 
8 minutes. If all the taps be turned on at the same moment, what 
part of the cistern will remain unfilled at the end of 7 minutes ? 

6. Two (locks iwipt to 2 o’clock at the same* instant on the 
afternoon of 25th April ^ one loses 7 seconds, and Ihe otfier gains 
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8 seconds*, in 24 hours ; when will one be hdlf an hour*before the ’ 
other, and what time will eacli clock then shew ’ 

1894 - 95 . 

1 . When the number lepresontuij; tho* vear is a multiple of^ 
four, It IS a leap-year consistinj^ of 366 days, except when this 
number is a multiple of 100, m whiih case it is an ordinar) yeai 
consisting of 365 days ; but when the number is a multiyile of 400, ' 
it is again a leap-year ; or this supposition calculate the number 
of days from the ist Januaiy, 1495 31st Dccembei, 1894, both 
days inclusive, 

2 . A school of bo\s and girls consists of 453 children ; the 

number representing the lioys is *52 of the number of girls^ How 
many boys were there ’ 

3 Two-thirds of a ceitam numbei of jioor poisons leceived 
IS. 6 d. each, and the lest 2s. fid each ; the whoU* sum spent being 
£2. 1 5J., how many poor persons wer(‘ there 

4 . If 3 men and 5 women do a piece of work in 8 days, which 

2 men and 7 children can do in 12 da>s, Hnd how long 13 men, 

14 children and 15 women will take to do 11 

5 . A sells a house to // for /iN.486o, thei(d)\ losing 19 per tent. ; 

B sells It out to C at a puce whith w'ould liate jjfuen A 17 per cent, 

profit. Find B\ gain. • * • 

6 The compound interest on one* rupee is om‘ ejuarter of a 
lupee at the end of thiee jeais ; find the rate per cent, per annum, 
corp'ct to two places of dctinials ; and t.dciilate cx.icth the com- 
pound interest at the end of 9 jeais. 
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1885 

1. Simplify ■^“,1".-® + . iindfincihow many 

times *027 can be taken from 3 33 - 

2. Convert into a decimal ; why is the result a terminat- 

ing and not a recuriing decimal ’ Subtract ‘03 from -63 and divide 
the result by *007. 

3 . Find, by Practice, the value of 12 maunds 8 aeers 4 chataks. 
of ghee tt Rs.yi. 8a, per maund. 
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4 . A legacy of ;£i90f. ss, is to be distributed amongst a number 
of persons, in such a way that each shall receive as many shillings 
as there are persons ; what will be the portion of each ? 

5 . ^ Find the Least Common Multiple of 35280 and 592704. 
|!What4is the smallest number of square yards which can be measured 
either by roods or square chains ? 

6 . Four per cents, arc offered at A'r.qS, five per cents, at 

; which is the better investment ^ How much is the invest 
ment when the difference of income is Ns.^o ? 


1886 


1 .^ Simplify 


4-4 -2*83 


I 2*^29’ 
to three places of decimals. 


and extract the square root of the result 


2 . 


Reduce 



to a decimal fraction coi rect to four places. 


Is there anything to suggest that the result will be a terminating 
recui ring decimal ? 

3 . What fraction of £$1,120* i8r. is 17*975 of £71* 2S.} 

If 4 « A clcvci houseke^eper went out shopping and found that 
2^ocofinuts were Celling for the same price as 144 plums ; she 
bought half a dozen coroanuts, exchanged one of them for 5 lemons, 
and a couple of lemons for 5 oranges ; she then gave 3 oranges foi 
42 limes, and finally set ured a couple of plums for 5 limes. Has 
.she gained or lost in buying the plums ? 

5 . Distinguish between Interest and Discount. 

^ Find the Interj^st find Discount of 1,450. 8^r. for 3 years at 
4i per cqnt. per annum, Simple Interest. 


1 . (a) Write in figures- three billions, five million^ four 

hundred and nine thousand and sixty-two. 

{ 3 ) Write out the* measures of length and surface, both English 
.and Indian. 

(c) Express an acre as the decimal of a inghtis a cubit being 
equivalent to tS inches. 


2 . Owning tV of an estate, 1 sold tV of ^ of my share for 
what is the value of if of | of the estate at the same rate , 


3. A merchant having isomaunds of grain sold jjimauads 
.ati?;.9. la. per m^lumd, ^nd thereby gained M penent At 
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what rate should he sell the reinciinder 100 that he may gam 10 per 
cent on the whole ? , 

4 . A merchant in trade successi\ely admits three partners at 
the end of 3 montlis, 5 months, and 6 months respectively from the 
opening of the business. The capitals embarked by them’ were 
A'j.400, AV.450, A*jr.48o, and A*^ 495 respcciifely. After 6 months 
more, the profit v\as found to be A’ti,5i8. T)ividc this rateably 
between the partners. 

5 . What sum of money invested in the 4pei cents, at par 
uould realise the same income as 10,200 invested in the 41 * pei 
cents, at 102 ? 

6 . Extra( t tlic square loot of . 

• ‘0025 X ] 6 Qf ‘4^6 X 2*625 

3*6-25 12*7-10*2 


1888 . 


1 . Simplify 


6i' "" 




I — l‘y 2 - \ 4 - J J ^ 

2 . Express the difference beU\ccn *378 of 13.?. and *378 of 
iOj. 6 /f. as the dec imal ot 


•420 of of 


*3 

73 ? 


of 


iri ^ 


17.9. 6 (f 


3 . Four men working together all day, can finish a piece of 
work 111 I! days; but one of them having other engagements can 
work only half lime, another only quarter time. How long will it 
take the men to complete the work ^ 

4 . A merchant sells his goods worth As 500 directly for Aj.6oo, 
giving three months’ credit Find his profit percent., interei^t being 
calculated at 12 per cent, per annum. 

6. Find the value of correct to 3 places of decimal*. 

I - 4 t 


1889 . 

t Express 80080080 097s m words and give the local value of 
the digits. What decimal of AV. 7 S ‘s Afj.24. 2a. (ip. t 

What is the least number which, whm divided by 22, by 88, by 
132, and by 198, gives in each case a remainder 

>1 * 

2 . Why is the fraction J objectionable ? . . ^ . 

,._i. j 24- li of 34 + 14 

After walking 4 i miles, a man has accomplished <rf (34 + f {)^ 

of ^ his journey ; bow far has 1 m| still tb walk ? 

T- T1 
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3. Add together - and 

^'52 *74 

Five bells which commence tolling together, toll at intervals of 
r2, i’5, 1*75, i’8, 2*1 seconds respectively; after what interval will 
they again toll togethei^ ? 

4. Define “present worth.” 

A farmer buys 57 sheep for /?.f. 120 payable at the end of 12 
months and sells them directly at Re i. 12a. ready money : what 
does he lose by the transaction, supposing the interest of money to 
be 5 per cent. ? 

Which IS the better investment, the 3 per cents, at 83i or the 
P®** cents, at 3 per .cent, discount ? 

5. Shew which is the greater, ^^*2 or V3 ? 


1 . 


Simplify ( 0 



1890. 





*47 -(*5 -•0303) 
0673 -(*0083 + *07; ' 


3. What part of J of 5 cwt. is of a ton ? 

F.xpress *378 of i 6 j . 6ri. as a decimal of *42(5 of £1, 17s. hd, 

, 3. A man betjueathed fir o^ his property to one son, 30 per 
cent, of the remainder to another and the surplus to his widow. 
Phe difference of his sons’ legacies was £7^^, How much did the 
widow receive ? 

4. A ship with 1200 men on board had sufficient pro\isu>ns 
to last 17 weeks. The survivors of a wreck having been taken 
aboard, the provisions were consumed in 15 days. How many men 
were tak^n aboard ? 

, 6. At what price must a person invest m the 4 per cent, (iov- 
crnmenl Promissory Note, so that after paying income-tax at the 
rate of 5 pies in the rupee, he may receive 4^ per cent, on his 
investment ? • 

6. A and B travel together 120 miles by rail. A takes a return 
ticket for which he has to pay one fare and a half. Coming back 
they find that A has travelled cheaper than B by 4a. 2/. for every 
Kf) miles. Find the fare per rode. 


1. Simplify ' 


189L 
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S. Express 275 oz.+ 075 cwt. as decimal of 2*25 of ’27 of a ton. ’ 

3. A sum of money invested at f per cent, per annum. Simple 
interest, amounts in o years to 71*^.1,326 ; in what lime will it amount 
to 7 ?j.i 53 o? 

4 . What IS Discount? Distinguish bet^veen True and Com- ^ 
mercial Discount. 

The interest on a ceitain sum at 5 per cent, per annum foi a 
certain time is ;£5o and the discount at the same rate for the same 
time is £^o. t ind the sum and time. 

5 . Nine gallons are diawn from a cask full of wine : it is then 
filled with water. Nine gallons of the mixture are drawn, and the 
cask IS again tilled with water. The quantity of wine now left in the 
cask IS to that of the w^tci in it as 16 : 9. How much rfbes the 
cask hold ? 

1892 . 

1 . Kind by how much the square loot of 

9+ ■ ^ differs from D; , which of these comes nearest to 

'■^7+T 

3 + Vos'2? 

2. Fmd the value of ( of j — /^.^'of \ . • 

\ 3 16 0005/ V 7 5 ' 62 S/ 

3 . A stream which flows ai a uniform rate of 1*109 miles an 
hour, IS 20 yards w ide, the depth of a certain fen y being 6 ft. : how 
many gallons pass the fen y /// tt mmttte ^ i Kach gallon contains 
about 277 i cubic inches.) 

4. A person invests £1^70 m the purchase of the 3 ppr cents, 

at 90 and the per cents at 97. His total income being £soo^ how 
much of^each stock did he buy ^ • 

5 . A spirit merchant buys 80 gallons of whisky at i8.r. pei gallon, 
and 180 gallons more at 15J per gallon and miv»*s them. At what 
price Stust he sell the mixture to gam S\ per cenu u|)on his outlay ? 

1893 . 

2 . Multiply 3I9‘9657 by *04286. 

3. Kind the value of correct to s places of decimah. 

4. Calculate the income-tax on ^5.666. 10a. Sp, at 5A P®** njpee. 

5 . A local. train which travels at the rale of 24 ^liles an hour, 
leaves Lahore V ao min. past 8 and reaches Amritsar at 5 min. 
past 10 the sam' morning. It stops at Miapmir for 10 min. and at 
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each of three other stations for 5 min. Find the distance between 
Lahore and Amritsar. 


18 M. 

1 . Convert r and i into Hrculating decimals and point out the 
'relation between the fij^res m their periods. 

2 . The sides of a rectangle are as 3 : 4 and the area is 1452 
square feet. Find its length and breadth. 

3 * Exchange ^v.7680 for English money at i per rupee. 

4 . What is discount ? How is it commonly calculated ? If a 
sum of ^f.iooo becomes due three months hence, what is its present 
value as commonly calculated, and what as correctly calculated, 
interest^being reckoned at 5 per cent. ? 

5 . F'ind the square root of 10 1 correct to five places of decimals. 

1895 . 


' 1 . Divide by , and reduce the quotient to a recur- 

ring decimal. 


2 . The imperial gallon contains 277*27 cubic inches and a cubic 
foot of water at its maximum density weighs 62*42 ft)s. : find the 
weight of a pint of ^ater correctly to two places of decimals. 

3 . The capital of a firm consists of £713. 3JF. ; ;£ 964 * 17 ^*; 
^£2391. 3J. subscribed by three partners ; divide ;^223i among them 
in proportion to their several c.ipitals. 

4 . Find the square root of 5 correctly to seven places of decimals. 

5 . The area of a rectangular field is I of an acre ; and its 
length is twice its breadth ; determine the lengths of its sides 
approximately. 


1 Make out a bill for the following articles supplied by h^essrs. 
Mool Chand & Co. to Lala Gujar Mai : ^ 

10 lbs. of tea at Re.i, 3a. per tb. ; 6 seers of sugar at Rs.2. ^ 
per bag of 5 seers ; 4 tins of coffee at Re.i, la, per tin ; 8 silk 
handkerchiefs at /?r.3. 8a. per dozen ; 3 mds. 37 sr. of^ Portland 
ceVnent at 8 seefs per rupee ; a child's perambulator, price Rs.30. 
Subtract 10 per cent, discount for cash. 

1 I I 1 . 

2 . Reduce to its lowest terms of 4i of • 

3 . A cu^xc foot of copper weighs $60 fbs. It is lulled into a 
^uare bar 40%. long, exact cube is cut from ti)e bar«^ What 1$ 
its weight to four decinms of a pound ? 

• ^ 
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4. The ajrea of a country ib 32,300,000 acres. U A'onsistsof* 
three kinds of land, the areas of uhirh are in pioportion to the 
numbers 2, 3 and v How many at res aic there of each kind 
of land ? 

5. If the 3 per cent, stock is at 98 J, how much money must be 
invested in the stock to yield an annual income of A’r.120.^ 

1897. 


1. Define a fraction, and ])itne lh.it the value of a fi action is 
not altered by multiplying both its numerator and denominator by the 
same whole number. Deduce from this principle a rule for the 
addition of fractions. 

2 . The sum of ;^I 77 to be divided amonj* 15 men, 2o<women 
and 30 children, in such a manner that a man and a child may 
together receive as much as two women, and all the women may 
together receive ;^6o. What will they respectively receive ? 


3. Find the value of correct to 7 places of deciiu|||8« 

4. A garrison of 800 men has ])roMsions sufficient for 10 weeks 
How long would they last if the gariison were reduced to 560 men ? 

5. Find the L. C. M. of 4V, 5*;, 6; and 


189a 


1. State in words the value of the figuics 2ooa6cjoi25, and 
multiply *056931 by 1879*6958. 

2 . On what day of the week will l)eceml>er 25 fall next year ? 

3. Find the cost of papering the walls of a room 22 ft. long, 
18 ft. wide and 20 ft. high, with rolls of paper 2/ incbej* wide, at 
/^s, 2. loa, per roll of 12 lineai yaids. 


4. Simplify - 


tt(tV of 2 ^ + i_of I 




Xxii'xij-i’T * 0 f 3 -iS of 5^ • 


5 ? A person holding /io,ooo in the 3 pci cents, sells out at 
93i, and invests the procec ds in the 4 per cent, stock at lo!^. Find 
the change in his income, allowing i per c'ent. commission in 
each transaction. 

1899. 


1. Express 7639 as a non-recurring decimal. 

(a) Simplify vxj62i +1089! +810563 +21-63 

tke terms tei^ntlgtar fivetions. 

2 . T«l lengtii of a hall is three times the breadth. TlMt 

of whitemtshing the ceiling at Sid. per squafj yard is '£4. 12s. fig, 
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and the tost of papering the walls at u. 9^/. per square yard is ^35. 
Find the height of the hall. . 

3 . Shew that tlic difference between the interest and the true 
discount on a given sum at a given late foi a guen time, is equal tf» 
the interest on the disamnt. 

L A man has ^5. 17s. consisting of sovereigns, half-crowns 
and shillings, in the proportion of 2, 3, 1 1. How many has he 
of each coin ? 

5 . Which is the bettei inveslment, the 3J per cents, at T02, 01 
the 3 per cents, at 97 } 

1900 

1 . * Find the square root of 400i204*o(>orMDi. 

2 . Find the present woith of Ab. 10000 due 8 years hence at 4.\ 
per cent. 

3 . A rectangular court yard the sides of wdiich arc as 5 .11, 
costs 7?J.r44. (m, for paving at 10a 6/ per sq. yd. Find the lengths 
of its sides. 

4 . Shew that f/us year the 23rd of Maich, and 23rd of No\eni 
ber fall on the same day of the week. 

5 . Shew that Compound Interest reckoned quarterly at 3</ 
7 ^p. per cent, is nearly equal to Interest rec koned yearly at 5 per cent 

1901 

1 . Eight bcdls wdiich toll at intervals of i, 2, 3, 4, 5, 6, 7, 8 
seconds respectively, begin tolling all simultaneously with the clock, 
striking. How many hours must elapse before they all toll simulta- 
neously again w^hh the clock striking ? (N. />.— The clock is sup])osed 
to strike at the hour only). 

* 2 . Find the true discount on a bill for ;^72i. 13?. paid 73 

days before due, the rate of interest being 37 per cent, per annum. 

3 . Divide each of the numbers 4061250 and 2572125 hy 125 
and express the ratio qf the quotients correctly to three places of 
decimals. 

i. A man buys eggs at u. 3/f. per dozen and sells them at ii.v. 
9 //. per hundred. Find his gain per cent. 

6. There are four vessels of equal capacity ; i of the first is 

filled with spirit, I of the second, | of the third, and ^ of the la*;!. 
The first is then filled with water and from this mixture the second 
is filled up, again from the second mixture, the third is filled up, and 
in like mannhr the fourth from the third. What proportion of spirit 
to water is there in theTourth vessel ? «■- » 
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1902 

1 Dthne a pnine number Find the prime factors of 555,535 

2 A 1 iilv^ay tiiuk is 29ft 4 n m length , hou inin) such 
tiucks will be icciuiied to fill up the entire lenj,^th of thi line between 
Lahore and Amiits 11, a dist ini c ol j2 miles ^ ^ 

3 I he dilteruicc bet^\tln the simple and tompound interest 
on a sum of mone) foi 2 )ci s it 5 per ctnt pu annum is AV T 3 
F ind the sum 

4 If 3 foN\ls incl 4 pij^tons tost 2 3<y 6/, ind 5 fowls and 

2 pigeons fo*:! A\ - 12^ find whit must bt pud foi 4 fowls and 

3 pigeons 

5 A person sold 60 v uds of doth foi 28 2 <f ^ imitv theieb> 

the cost pi ICC of 9 ) lids 1 id his ^ iin pei cent * 


ALLAHAini) LN TRANCE PARERS 


1889 


1 Dchnc i fin t ion ind show thit 

By how much docs the dillcitncc of i and 1 fill hoit of then 
sum ^ Lxpic s the defect is i dciiniil • • 

3 - 1 1 of r 1 - T ’ 

(d) Subtrict 03 from 63 ind divide the result b> 102 

3 find the (luue root of 001 to four pi ices of decimals 
What number h is i foi its squ ue loot ^ 

4 What sum of monc) will iniount to As 1381 [d m 15 months 
at 5 per c^snt per innum, Simple Interest '' 

5 How lon^ will It tike to walk along the four ^'des of a 
squaie^ficld which cont ims 16 uics 401 square yiids, at 3 miles 

an hour ^ j a* ^ 

6 A dndB complete a piece of w oik in 8 clijs, B and Cdo 

the same m 12 dajs, ind A B and C fanish it m 6 d lyb In how . 
many days will A ind C complete the woik ^ 

7 A who tt xvels 3 i milci. m hjur staits 2I hours befoic -B who 
goes thelame road at 4/ miles an houi , where will he overtake A » 

1890 


1 Multiply 347695 b> 2 0066, and divide the prodi^:! by 01905 

2 Simplify *4+3^- 5 
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• ARITHMETIC. 


3 - Find by Practice or otherwise the value of 2345 mds. 27 sr. 
and lo ch. of wheat at A’j.3. voa. 8p. pci maund. 

A. Extract the square root of i-('ooi35)’* to 5 places of 
decimals. 

5. One cubic incl^ of water i^eighs 253*17 grains while one inch 
of air weighs *31 grains ; find the number of inches of water (lo three 
places of decimals) that would be equivalent to one cubic foot of air. 

6* On measuring a distance of 32 yds. with a rod of a certain 
length, it was found that the rod was contained 41 times with i an 
inch over. How many inches will there be over in measuring 44 yds 
with the same rod ? 

1891 . 

1 . Define “Notation,” “Numeration;” and prove that “three 
times four” = “foui times three.” 

\ 2 . Reduce to a single fraction x ^ x of *07344. 

7*954 442 IT 

3 . The wine in a pipe when full is ^u)rth ;^I9. 9s. gd. Hovn 
much has leaked away, if what is left is worth £g, i6s, ? 

A. In discounting a bill, what do you mean by “the Banker’s 
profit?” If the simple interest on £92^. i8s, amounts to 

£^7* 9*r- 3^^ exactly in 138 days, what is the rate of interest per 
cent, per annum ? 

5. Extract the square root of 99, 980, oof ; and of fioxVft- 

1892 . 

1 . How is a fraction affected by addmg the same number to 
the numerator and the denominator ? 


Prove that is greater than J and less than 
4 + 5 

2 . {a) Divide i [3 + J {3 + K 3 + *i)H by *125. 

(d) Reduce and to their lowest terms and express 

their difference as a decimal. 

3. Forty men finish a piece of work in 40 days ; if 5 men 

Ifeave the work after every tenth day, in what time will the whole 

work be completed ? 

A. Find the difference between the Simple Interest and 
Discount of £^^ in 4 years at 2^ per cent, per annum. 
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1893 

1 Two lecurnnif dec i mils are added together , prove that the 
number of digits in the pf'nod of the lesult, lannot exceed the 
pioduct of the numbers of the digits m iht origin il periods 

2 Find the value of U of 3072 of i mil? 5 fur 30 poles 

3 Multiply 2 la by 

+ 7 + 1 1" 1 r 

4. Find b^ Piactice th( (ost of ioti\i ^cjis 23 R>s 80/ at 
£i 5^ 8</ perewt 

5 A sum of mone\ was divided amongst 5 people , 4 of them 
leteived respectively is, C i i of the whoU, wink the sth rejreivcd 
Oos 3J 6 // What was tht sum divided ^ 

6 An 0/ of btindaid ^old, ^ of vvhuh is alloy is worth 

17s lokri , hou manv sovcicigns would be roini d from 36 lbs 80/ 
of puie gold ^ 

7 t iiid the square 1 oots of 624^) 037024 and 7 1 5 ] * 

1894 


1 {a) A midtiplic ition sum h.iving been woikcd is piitially 

luhbed out the hguics tint umiin lu tlu cntiie, multiplicand 999 
and the last three digits 193 in the product Rc’^toie the compictfe 
work 




Simplify 



1 + 0025 X 03 
I 0025- 03 


45 X 3 ? 
b 


2 ^a) What decimal of J^s 100 must be added to tVA of 
Ak 5 loa 8p , that the sum mav be 10 annas ? 

Extract the squaie loot of 2-, 6 

3 Two trains stait at the same time from Mir/apoie and Oelhi 
ind piocced towaids each othei it the rates of lO and 21 miles per 
houi respectively When the y meet it is found tna one tram has 
tiavelled 60 miles nunc than the othei Fmd^the distance between 
the two stations 

4 Two yeais and six months ago I borrowed a sum which with 
simple interest at 6 pei cent pei annum now amounts to i?f>638’’4*0« 
t ind the sum 


1895 


1 (a) Explain what is meant by the follow mg terms - 

rnme factors tommott measure, comt^oa mulitpk, lowest 
common multiple * 
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A court-yard 452 feet long and 404 feet wide, is to be 
paved with square stones all of one si/e. What is the largest size 
which can be used ? 

2 . ’ (a) Simplify 5 \ ^^ + 1- 

4*25 

(d) Find the square root of 3’ 141 5926 to four places of 
decimals. 

3 . The differeme between the Interest f(»r 4 months and the 
Discount on a certain sum due in 4 months at 4 iier cent., is one 
rupee. What is the sum ? 

4 . A merchant sells silk of two qualities which cost him Rs.^. 
^a. and Rs,^. 4<« 4A per yard respectnely. 'J'hc selling price 
of the latter is two-thirds tliat of the former, but the quantity sold is 
double and the nierch.int gams 25 per cent, on the whole. Calculate 
the selling price per yard of ea(*h. 

5 . A policeman goes after a thief who has too yards’ start ; 
if the policeman run a mile m si\ minutes, .ind the thief a mile in 
ten minutes, how far will the thief have gone before he is overtaken ? 


1896 


1 , Simplify . — 

• 125 x( 175 of 28571 4) 

•00025 

2 . {a) Express of js, 6^/. 4-1 *25 of 5.^.- 54 § of qj. 2d, as a 
decimal of £10, 




(^) 


{b) Extract the square root of 40000*400001. 

3. What is an aliquot part of a quantity ? 

Find, by Practice, the time of building a wall 27 yaids long, 
yard thick and 6 ft. high, of which one cubic yard is built in 3 hours 
1 8 minutes and 45 seconds. ‘ 

4. How far shall I ride with a friend who leaves Allahabad at 
9 A.M* and will drive to Karchana which is 10 miles fioin AlMsabad 
in one hour, that I ijiay 'by walking back at the rate of 4 miles an 
hour, reach home at 11-30 a. M. ? 

6. owes /i^j.i435 due at the end of 4 months, /?j63o due 
at the end of 8 months, Rs.^60 due at the end of a year. B w^ants his 
money forthwith. What ought A to pay him reckoning interest at 
7-i per cent. ? 

1807 . 


1 . What is the largest number which divide§ both 2397 and 
2491 without* remainder? What is the smallest number which is 
divisible by both of th|Se numbers ? *. • 



ALLAHABAD UNIVERSI'I Y P\I‘KRs. 


615 


2 . State cind jjrove the lule for pointing in multi{:Jication of 
derimals. Why is the removal of the .decimal point one place to the 
ng^ht e(^ulvalent to multiplication by 10^ Illustrate your answci by 
comparing the numbeis 23015 and 230*15. 

Find the square root of *08027. 

3. A person lent another a sum of money foi 72 days at 3 pei * 

cent, per annum. At the end of that time he rci eixcd \ 2s oj//. 

What was the sum lent ? 

4 . The compound interest on a sum of money foi 3 years at 
5 per cent, is ^£331. os 3-^. , what is the simple interest? 

5 . If a rupee IS worth one shilling and three pence half-penny, 

and a shilling is worth 1*25 francs, what is the value in francs of 
1,365 rufiees ? * , 

1898 


1 . Define measure of a number and find the (». c. M. of 


(i) 7v\v.2. and 10^ (li) J and j. 

(a) Find the greatest niimbei which will divide 13956 and 14565 
and leave a remainder 7 m each ( ase 


2 . Simplify ; — 

ids I 8^ 

*637 of A^sy. I 2 a,> ’ . ^ 

(d) .i-K4of j -'.xi. 

3. Extract the square root of 9+ ■ — and calculate the 


difference between this square root and 3+i'„v'’2lo three places 
of decimals. 


4 . Find the cost in English money of travelling from \henna 
to Trieke, a distance of 363 English miles, the average cost j^r 
(German mile being 13 kreut/ers ((«iven that 1 fierman mile» 

English miles ; £1 = 25-5 francs ; 3-75 fiaius-195 kreutzers.) 

5. What IS the present v^alue of a legacy of £i 49 ' 3 ^* 4 ue 

7 years hence, at 2'J per cent, simple inteicst ? 


1899 . 


1 . Simplify 




and express 


Vt of + rir of ( 7 ” 2 fJ-- 4 ’ 

if of 5a. as the decimal of 4« 

2 . A number may be divided by 125 by multiplying U by 8, 
and then maAing off the last three digits as decimals. Explain 
the reas«>n for diis ; and divide 5335 *25.* 
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' 3 . \^at is the meaning of an “ aliquot part” ? 

Find by Practice the vAliie of 24 tons 3 cwt. 2 qrs. 25 fbs. at 
iiJ. per ton. 

4 . . A piece of work can be done m 72 days by 17 men working 
together. If after 9 days of work, these are joined by 4 others, in 
‘how many days will the work be finished ? 

5 Extract the sc[uare root of 5 and *5 each to 4 places of 
decimals ; and shew that the square root of *4 is *6. 

6. What is the difference between the interest on a bill of 
ly, 4<f. for 3 months, at 4 per cent, per annum, and the 

discount on the same for a quarter of a year, at the same rate ? 

7. ,(rt) A speculator sells at a profit of 50 per cent. ; but his 
purchaser fails, and only pjiys Ha. in the rupee. How much per 
cent, does the speculator gam or lose by his venture ? 

(d) A person investing m the 4 per cents., receives 5 per cent 
for his money. What is the price of stock ? 

1900 . 

1 . State the rules for multiplication and duision of decimal 
fractions. 

Assuming that the surface of a sphere is 3*1416 times the square 
oft its diameter, ancl that the earth is a sphere whose diameter is 
Sooo miles, find what fraction of the whole surface of the earth is 
the area of India which is 1350000 square miles. Express youi 
result as a decimal fraction. 

2 . What are circulating decimals ? Distinguish between pure 
and mixed circulating decimals. 

{a) Add together A express the sum as a mixed 

cicculating decimal. ■ » 

(if) Reduce 0416 x ; 5 ^- to the fraction of la 

Wr + S^^ 4 o • 

3. (a) Find, by l^actice, the price of 100 bags of Rosa sugar, 
each weighing 4 seers 2 powas and 3 chataks, at 6 a. 9^. per seer. 

(d) Find the square root of 10*62 to three places of decimals. 

4 . What sum of money will amount to /?^.3528 in two years 
at 5 per cent compound interest ? and what will it amount to in 
two more years ? 

6. What monthly income will be derived from^ the investment 
dt dfte lac of Aipees in the 3^ per cent Government 'of India paper 
atiootl? • • 
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1901 . 


1 . (a) What is the greatest length which is contained a whok 
uumber of times exactly in both 25 ig feet and 21 feet ? 

(b) Find the value of 

•42of(3L- =?tblf> of;£46.* 

2 . (a) Express the difference between *9428571 and *857142 as 
a vulgar fraction in its lowest terms. 

(b) Extract the square root of 
• 0253 X *365 
8*03 


to five places of decipials. 


3 . In a two-mile race A wins, B being 22 yards behind, and C, 
J06 yards behind B. IJy how much would beat C* in a three-mile 
1 ace } 


4 . What sum at a compound interest will amount to AV.650 at 

the end of the first year and to at the end of the second year } 

5 . How much 3i per cent. (Government Securities at 95 j must 
be sold out in order to purchase enough 5 per cent. Calcutta Muni- 
cipal Debentures at 1194* to produce an annual income of A^j. 665 ^ 
(a brokerage of f per cent, being charged on each transaction). 


1902 . 


1. Find the <1. c. M. 


TV • 


2 . 's,mplify.i:ix3l+i:87S 3-S 
^ -075 li 21 375 


3 . Find by Practice the value of 246^ maunds of sugar at /iLj.13. 
5^?. 4^. per maund. 

4 . - 4 -and B ha\e between them 132 horses ; *25 of A*s^'i42Ss7 
of . 5 * 5 . How many liad each of them ? 

6.^ Six men and e boys can do a piece of work in 7 days : they 
work at it till they have completed i of it ; then two of the men leave 
and two more boys come. How long will thte work be in hand, if a 
boy does half as much work as a man ? 

6. If I lend a friend Aj. 12 50 at 4 i^rccnt. Simple interest and 
tell him to keep it until principal and interest amount to AV«i666. 
loa. how long will he halve it ? 



ANSWERS. 


Fix. I. (pp. 7-8.) 

f 

43 ; 79 ; 05 ; 04 ; 58 ; 97 ; 60 ; 87. 

2. 449 ; 59*^ ; 704 ; 405 ; 235 ; 958 ; 725 ; 835- 

3. 4000 ; 7804 ; 89003 ; 53223 ; 8046 ; 603240 ; 500505 ; 909009. 

4 . 341323 ; 200075 ; 707070 ; 500000 ; 80008 ; 402700. 

5 . 9043602 ; 7859632 , 3040020 , f403cx)0 , 5500676 ; 11000005 ; 

1378267 ; loicooi 

6. 45387025 ; 92568985 ; 115^^5437 ; 4^^40005 ; 96096096. 

7 . 349004065 ; 100013001 ; 909009099 ; 842246484 ; 3452161 ; 

494000000. 

8 . 99099099; 111650050; 640064600 ; 500703002 ; 609001208 

9. 2804252097 ; 12036054079 ; 4000900005 , 6304506506 ; 

40280530259. 

10 . 400000010000 ; 836573244006 ; 900900900009 ; 600060006006, 

11 . 9405004250; 413723009004 ; 5808068080. 

19. 80000CX5207005 ; 3004702164722 ; 1000000300005. 

li . 99000090099909 ; 100196400010009. 

14. 654323004021050301 ; 47526870744103284. 

15. 9000004000640000365. 16. 1 00000 ; 99999999 ; 6. 

17. 88 , 89, 90, 91, 92 ; 612, 613, 614, 615, 616, 617, 618, 619 ; 948, 
949. 9SO, 951, 952, 953, 954, 955, 956, 957, 958, 959, 960, 961, 
962, 963, 964, 965, 966, 967, 968, 969. 

1 $. The correct writing is 5505505 ; hence^ncl out the mistakes. 

Ex. II. (p. 11 ) 

1. Seventeen ; twenty-four ; thirty-hve ; forty-six ; twenty-seven ; 
forty-eight ; fifty-nine ;• seventy-six ; eighty-four ; ninety-five ; sixty- 
six ; seventy-five ; eighty-nine. 

2 . Two hundred and seventeen ; three hundred and nineteen , 
fire hundred and cighty-lhrec ; six hundred and ninety-five ; seven 
hundred and twenty-five ; three hundred and eight ; four hundred 
and six ; eight h4ndred and forty-six ; nine hundred and thirty-two ; 
seven hundred and twenty-five. 

3. Three thousand, four hundred and six ; five thousand, two 
hundred and«sixty ; four thousand, two hundred and *thirty-six ; three 
Ihousandi two huxkdred ^ind ninety-eight ; five thousand, six hundred 
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and soventy-eif^ht ; two thousand, four hundred and five ;*nine thou-* 
sand, two hundred and eighty-si\. 

4. Forty three thousand, two hundred and one ; eighty-seven 
thousand and fifty-four , thnty-foui thousand and two ; forty-nine 
thousand, eight hundied and three , fifty-eight thousand and’ thirty ; 
seventy-six thousand, five hundred and three. ’ 

6. Nine liundrod three thousand, seven hundred and fifty-six ; 
nine hundied three thousand, two hundred and eighty-foitr ; eight 
hundred t^^ cnty-se\ en thousand, one hundred and nine ; three hund- 
red nineteen thousand, four hundied and twenty , tw'O hundred forty- 
three thousand and sixiy-fu e . one hundred twenty-three thousand, 
four hundred and fifty-six. 

6. 'Fwo nnllion, seven hundred fourteen thousand, three hundred 
and twenty-five; eight million, forij^-se\cn thousand, three hundred 
and twenty-eight ; four million, ten thousand and ten ; eight million, 
four thousand, six hundred and forty ; one million, two hundred 
thirty-four thousand and seven. 

7. Twelve million, eight hundied sevent) thousand and forty- 
five ; twenty million, eighty-foui thousand, two hundred and sixteen ; 
seventy -nine million, thirty thousand, two hundred and eighty-four ; 
forty-three million, two thousand and five 

8 'rhree hundred Iw'cnty-one million, four hundred eight 
thousand, six hundred and fift> three ; four hundred eight million, 
sevcnly-six thousand and thirty-two ; threg hundred fourteen million, 
one hundred fifty-nine thousand, two hundied and sixty-fivc ; Ane 
bundled twenty-three ipilhon, four hundred fifty-six thousand, seven 
hundTcd and cighty-nine. 

9 . Five hundred seventy-one million, two hundred sixty-eight 
thousand, four hundred and five ; thiee thousand, one hundred seventy- 
nine niiilion, forty thousand, six hundred and one ; three hundred 
nineteen thousand, six hundied eighty million, two hundred nine 
thousand, and seventy-eight 

10. * One billion, two hundied thirty-four thousand, five hundred 
sixty-seven million, six hundred hfly-foiir thousand, three hundred 
and «twenty-()ne , five billion, twenty thousand, forty million, three 
thousand and sixty ; four billion, three hundred two thousand, five 
hundred million, seven hundred sixly-four thousand and nine. 

11. Two hundred thousand, nine hundred million, six hundr^ 
thou.sand and two ; forty-three billion, two hundred eighty-seven 
thousand million, six thousand, three hundred, and twenty-one ; sifety- 
four billion, tw'O million, six hundred forty-six thousand and two. 

12. Three hundred nineteen thousand, eighty million, two 
hundred fifty-nine thousand, four hundred and seventeen ; two hund- 
red thirty-six billion, forty-five thousand, nine hundred seventy-eight 
million, two Hundred thirteen thousand, four hundred and seventy* 
'eight • 
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18 - 9*^® billion, three hundred twenty-seven thousand, eight 

hundred seventy-five million, fom hundred thirty thousand and twenty - 
nine ; five billion, four hundred thirty-tvvo thousand, one hundred 
sevpnty-six million, nine hundred eighty-nine thousand and seven. 

U: 97542 ; 24570 16 90, 5 ; 6o, 4 ; 500, 70, 5 , 

. 8000, 200, 90, <7 ; 40000. 2cx>, 70, 6 ; 3000, 200, 5 ; 

400000, 70000, 8000, 200, 90, 6 ; 40000000, 300000, 2000, 600, 
5 ; 50000000, 3000, 20, 9 ; 70000000, 300000, 6 ; 

9000000000, 700000000, 80000000, 6000000, 2000, 30. 

16 . Ninety-nine thousand, nine hundied and ninety-nine ; one 
million. 17 234, 243, 324, 342, 423, 432. 

Ex. III. (pp. 12 - 13 .) 

1 . •Nineteen thousand, two hundred and thiity-seven ; sivl) 
thousand and cighty-one ; foitynmc thousand and twenty-seven ; 
one lac, si\ty-&e\en thousand, two hundied and eight ; two lacs, seven 
bundled and fifty three ; eight lacs, thiity thousand and five. 

2 . Seventy lacs, ninety thousand, seven hundied and nine: 
eighty lacs, one thousand, and twenty-fiv e ; thirty-nine lacs, five 
thousand and eighty-six ; two cioies, fort> lar s, fifty thousand and 
eight ; forty lacs, one thousand, seven hundred and forty-five. 

8. Four crores, two lacs, seventeen thousand, eight hundred 
and fifteen ; four hundred and three croics, twenty-four thousand, 
thjee hundred ancf forty ; four hundied and seventy eight ciores, 
two lacs, thirty thousand and sixteen; tw^o noies, thirty -four lacs, 
fifty-six thousand. « 

i. Iwelve crores, thirty-foui lacs, fifty six thousand, seven 
hundred and eighty-nine ; six hundied and foity-five ciores and three 
lacs; seventy-six croies, two lacs, foity two thousand and nine 
hundred. 

5. Four hundred and fifty crores, two thousand, four hundied 
and thirty ; eight hundred crores, seven lacs, and eighty-five thousand ; 
four hundred and two crores, five lacs, four thousand and eight. 

6. 415208 ; 5604029 ; 84374209 ; 800005 ; 7^00000 ; 30CX57p8. 

7. 21500004 ; 370704012 ; 1451900007 ; 5oc;904056o7. 

8. 803001011 ; 42951400085 ; 754101409009. 

' 9. 200 ; I thoitilltnd ; 400. 10 . Forty crores, fifty lacs, 

seventy-five thousands nine hundred and four. 

11 . Sankha ; trillion. 12 . The correct writing is 905 <> 47 S 6 ? 
hence find out the mistakies. 

* Hx. IV. (p. M.) 
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^ 5555 ; ^55° ; -10440 ; 290540 ; looooio ; 2501 100. 

5 . IX, XVI, XXXV, XLVL LXVIII, LXXV, LXXXIX, 
XCIX, CV, CXLVIII. 

6 . XXXII, XXVIII, XLIX, LXIX, LXXVIII, XCV, CCXV, 
CCCXXVII, CUXXXIII, DXLIX. 

7 . DCCXLV, CMXXIII, DLXVII, MCCXXXIV, MULXVII, 
MDCCCLIIl, MCMXVII. 

a MCCXXXI, MCCLXII, MDCCCLXIl, MDCCLXXVII, 
MCMXCIX, MMI, MIJCCLXIX. 

9 - XVCDXCVII, XXXV, CCCL, DCLIII.MI, MMMMMLD. 


Ex. V. (pp. 16 - 17 .) 


7 . 

11. 

8 . 

J 3 - 

a 

16. 

10. 

23- 

11 . 

9 - 

la 

10. 

la 

23 - 

14 . 

30 - 

15 . 

27 

la 

20. 

17 . 

33 * 

la 

21. 

10. 

25- 

20 . 

16. 

21. 

19 - 

22 . 

29. 

23 . 

50- 

24 

21. 

25 . 

23 - 

26 . 

37 - 

27 . 

36. 

2a 

40. 

29 . 

128. 

30 . 

57 


Bx. VI. (pp. 19 - 22 .) 


1 . 


a 

a 

4 . 

a 

11 . 

15 . 

19 . 

2a 

27 . 


(l) 102. 

(6) 215. 

<ii) 276. 

(1 6) 14624. 

(21) 2489. 

(26) 2227. 

(31; 28026. 

(36) 26973. 

(41) 358064. 

(45) 746506. 

(49) 28556362. 
(53) 37155818. 
(1) 17866. 

(4) 518890. 

(i) 12891663. 
(4) 2689134309. 
162209. 6. 

20566726566, 
1454- 
1338. 

50150009. 

6529. 

382169. 


(2) 208. 

(7) 200. 

(12; 222. 

(17) 1890. 

(22) 29125. 

(27) 2435. 

(32) 37667. 

(37) 60714. 

U 3 ) 390370. 
(46) 23726503 
(50) 20222215. 
(54) 260342508, 


13) 200. (4) 115. (5) 213. 

(8) 116. (9) 214. (10) 224. 

(13) 503. (14) 2133- (15) 1697. 

(1 8) 995. (19) 12345. f2o) 2956. 

(2.V 25575. • (24) li 239 . (25) 780. ^ 

(28) 6553. (29) 7812. (30) 36092. 

(33^ 16553- (34) 23724 (35) 17764. 

U8' 336513. (39) 144563 (40)400257. 

U3) 3140069. (44) 2329089. 

(47) 30421482. (48) 25522084, 

I51) 3388360. 152) 4025738. 

(55) 171357572. 


(2) 172846. 

^5) 19169327. 

(2) 21086067. 

(5) 1788591628. 
1694375. o. 2230626. 

9. 13341749. ' 

12 . 497. IS- 337. 

la 1464- w- 9770. 

2a 17863411. 21. i? 4387 - 

24 . 47423136. 26 . 1847. . 

2a 365. 2a /?3|203I. 

Ex. VII. (pp. 24-26.) 


(3) 42612875- 
(6) 12842644. 
( 3 ) 531904. 


7. 

10 . 


2294129927, 
15701653985. 
14 . 140. 

la /;42o6a ' 

2|. 3554- • 
2a 3836. 

80 . 6116. 


IL 

la 


5 . 

II. 


ft. 


I. 

5 - 


3 


7. 

I. 


li 

la 


I5-. 

II. 


IK 


» 7 i 

10, 
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Ex. Vin. (pp. 26 - 28 .) 

1 - (J) 17 - (2) 34 . ( 3 ) ‘6- ( 4 ) i6. (S) 9 - (6> 154 - 

,(7)209. (8)198. (9) 594- (10)205. (11)6239. (12)2849 

(i3)b 1189. (14) 2886 (15) 4370. (16) 6092. (17) 496*. 

(18) 18469. (19; 1^909. (20) 16449. ( 3 i) 1 4759- (22) 668493 

(23) 327699. (24) 127589. (25) 22'/i7& (26) 74819. (27) 286699. 

(28) 18838478. (29) 246913578 (30) 5101262. 

(31) 64446566 (32) 100909765 (33) 22591687. 

(34) 555939946. (35) 4691357- (36) 272886756. 

(37) 738776598. (38) 66760615. (39) 414866185 

(40) 100011. (41) 364179951. 

2. (i) 68999 : 77036 ; 9999. (2) 99099 : 766899 ; 173706. 

(3) 60005393 ; 192484228 (4) 10942895 ; 67200757689. 

3. (if 40101 ; 88890 ; 109089. (2) 1288874; 28890; 520986. 

(3) 53318; 2378; 1188988. (4) 823611 ; 12136671)08. 

4 . 4699 ; 2167090875. 5. 19279548. 

0. 809089. 7. 4091 ; 900000. 

8. 1576542 ; 9542315 ; 967599 ; 2387655 ; 495971 1 ; 9095493 ; 996535- 

9- 754321 i 179400; 8480222 ; 6174909; 183227 

10. 304924818. 11 619310439 12. 748696147. 

13 . I. 14 . 1688. 15 . 1796 16 749 17 . 2327 18 . 417 

19. 51 20 . 49 21 . />’89I. 22 12161. 23 . 7?897976. 

24 . 8630098 25 . 76. 26 A2‘i; B 47 ; C35. 27 . /?3o87. 

?8. 3361 ^ 29 . 650 ; 858 30 . 1900 ; 81 years 

* Ex. IX. (pp. 29 - 30 .) 

1 . 4. 2 . ifiog. 3 . 92. 4 . 3<X). 5 1034 

6. 3742. 7 6140. 8. 15022. 9 . 1273. 10 . 682. 

11. 26 ; 19. 12. 6 ; 3 ; 57 ; 14 ; 426 ; 2. 

Ex. X. (pp. 33 - 34 .) 

4 . 96. ' 5 . 88. 6 126. 7 . 54. 8. 81 

9 . * 162. 10. 41 ; 6a 11. 108. 12. 10 ; 40 r 36. 

13 . 408. 14 . 217. 16 . 18. 16 . 56 ; 18. 

17 . 32 18 . 64. 19 . 32 . 20 . 108. 

|:x. XI. (pp. 35 - 36 .) 

L 568 ; 4425 ; 11468 ; 18096 ; 24228 ; 404825 ; 396064; 231483 ; 
' 10^444. 

2 . * (1) 11698 ; 17^47 : 23396 ; 29245 ; 35094 ; 40943 J 46792 5 

52641 ; 64339. jj 

(2) 115428 ; 192380; 269332 ; 346284 ; 423236 ; 500188 ; 

538664 ; 577140 : 731044- 

(3) 7740984; 19352460; 11611476; 27093444; 15481968; 

34834428 ; 23222952 ; 30963936 ; 425754*2 ; 46445904 
58 oS 73 Sto» - 
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(4) 52P70352 ; 45561558 : 58579146 : 71596734 ; 84614^22 ; 

97631910; 110649498; i236()7o86. 

(5) 1975308642; 2962962963; 3950617284; 4938271605; 

5925925926 ; 6913580247 ; 7901234568 ; 8888888889 ; 
108I54197531 ; 11851851852. 

3. fi) 388064 ; 416160; 541376; 833184. ^ 

(2) 346284 ; 10518588 ; 6050000 , 8224776. 

( 3 ) 735675 ; 736944 ; 584212 ; 12019080. 

(4) 64536612 ; 87585402 ; 1014848586 

4 (i) 9809890; 98098900 ; 980989000 ; 98 o(;S90000. 

(2) 2161530; 2882040; 5043570; 6484590; 7205100. 

(3) 1827140 ; 18271400 ; 27407100 , 456785000 ; 822213000 

(4) 94894200; 1186177500; 13443345000; 1028020500; 

I 50249 I 5 (X 500 . 

(5) 720774400; 1441548800, 12613552000; 162174240000.* 

6 2274 6 . 74451- 7 . 5555555505. 8 . A'8ii224 

9 214948. 10. A1125. 11 166. 12 O') 98 miles. (11) 1204 miles 

Ex. XII. (pp 39 - 40 .) 

1 . 57706 ; 77341 ; 42182 ; 79092 ; 281504 ; 308163 ; 1619723 ; 50516 

2. (i) 1287657; 1000055; 34381488; 1531355- 
(?) 8539410; 11216556; 46634205, 4B054719. 

(3) 1013736849; 145651668; 311305816. 

(4) 2518028865; 757030260; 37355129056. 

(5) 1973316695 ; 2706262896; 4050394,544: 7442222964. 

(6) 24149786524; 296988105062, 5327809224181. 

(7) 28631518784; 213248118864; 63840278567472. 

(8) 2053737000; 59592800000; 622439160. 

(9) 2851265148; 593928000000; 5994485049000. 

(10) 2299320000; 51734700000; 247i76f;oooo , 1408333500000; 

268445610000000. 

3 (1) 416948784 (2) 278178269193. (3; 19948130736. 

C4) 78214076605. (5, 3405426851645 (6) 258656813206 

(7) ^09075 2670781. (8) 21862529907675. 

(9) 22102928324900. (10) 34525 387 10. 

(11) 3983561445637782, (12) 31260150931584. 

(l^) 604356745368450. (14) 74289:^741529300. 

(1$) 15241578750J90521. , 

> (i) 433418175 ; 173367270; 337103025. 

(2) 2600509050; 9101781675 ; 7313243616. 

(3) 6535022130; 31260150931584; 4594091417461 

(4) 2809599487063727789412 ; 5i6796263529337>5i696i65. 

(5) 13453369324195728883956 ; 26803379349538380154320. 

5 . o. 6 . ^’159152. 7. 34864128. 8 . 125. 

9 . 24941648. 10. /i'42973403. 11- 10212310. 

12 . 9630. 13 . 2482. 14 . 4933 * 4 - 

15 . 4161a 16 . 2799992. 17 . 57456* 

18 642B506. 19 . 92005008 miles.* 90 . 277r82864« 
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Ex. XIII. (p. 41 .) 

1. (1)700. (.2)3315. (3)6840. (4)36630. 

(S) 3SS7S2. (6) 517248. (7) 454720. (8) 3797115- 

. (9) 1441440. (lo) 68785605. (11) 57737160. 

(t2) 58605120 67886100. ^14) 3417187500. 

3. 62968425. 3. f 595080000. 4 62172. 5. 23328. 

'6. 99216 7. 720 8- 51948 9. 4096. 10. 15360. 

Ex. XIV. (p 43 .) 

1 . (l) 1, 4, 97 25, 36, 49, 64, 81, TOO, 121, 144. 169, 196, 225, 

256, 289, 324. 361, 400, 441, 484, 529, 576, 625 ; 

1521, 21 16, 2916, 7396, 9801. 

(2) 29584 ; 56169 ; 820836 ; 974169 

(3) 531441 J 762129 ; 1087849 ; 30206016 

(h) 53904964 ; 88059456 , 77369616 , 1522756. 

3. (i) h 8, 27, 64, 125, 216, 343, 512, 729, 1000, 1331, 1728, 2197, 

2744, 3375? 4096, 49137 5832, 6859, 8000, 9261, 10648, 12167, 
13824, 15625, 50653, 110592, 314432, 456533* 

(2) 681472 ; 912673 ; 1860867 ; 94818816 

^3) 29218112 ; 672221376 ; 447697125 ; 097002999. 

(4) 961504803 , 156242452456 , 963259373376 ; 1879080904. 

(0 211309379856 ; 86536^0625 ; 949005240561 ; 952857108736 
(2) 679740887296 ; 114478037712481 , 4104198146048256 ; 

9996000 59996000 1 . 

4. Ki) 285. (2) 727* (3) 45* (4) 2025 (5) 96. (6) 910 

b. U) 55* ^2) 150* (3) 672. (4) 88 (5) 466. (6) 18 

^7) 14767. (8) 141. 

Ex. XV. (pp. 43 - 44 .) 

4. 6 times and 6 over ; 13 times , 13 times and 6 over. 

6 4. 6. 4 ; 6 ; 12 ; 16. 7. 17 8. 12. 9 . lO. 

10 . 20. 11 . 11. 12 . 12. 13 . 360. 14 . 7. 15 . 27. 

16 . 66. 17 . 380 gain. 18 . 10. 19 . 18 20 * 17 


^ (10) 

3 93 - 
i. 1 S 6 , 


Bjt. XVI. (p. 46.) 

154 ; 77 { S7-..6 ; Si-S 1 46...2 ; 42 ; 38-6. 

227.. . 1 ; 170.-.2; ii3...4; 85...2,75..,7 ;62;48...iof4S...7 
168s ; 1203.. .4 ; 1053...! ; 842.. .5 ;648 i ; 526.. .9 -,495. ..10 
443-8. 

3438 ; 2292 5 982.. .2 ; 764 : 625... I ; 573 ; 491. ..2. 

11766 ; 70S9.-3 i 3922 ; 5042.. .4 ; 3529.. .8 ; 2941. ..6 ; 1961 
174 i 1533 5 69071 ; 16875. 

10768.. .4 ;.76582 ; 11979052...1 ; 315836.. .7. 

795917072.. .3 ; ii 2233444,..6 ; 82304s..,3. 

1974538 f 2384163 ; 2645753. 

2167022 ; 580^312^54869684.. .9; 51961806...7; 49382716... I 
» S- ^ 9006 v« 92 . • •* 6 . 94* 

7 < I7i6n|f » 8> Xs . 2a •. • 
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Bx. XVII. (pp. 48 - 50 .) 

1 . (i) 4031. (2) 2050.. .8. (3) 1010...6. (4) 7002. 

(5) 1849129.. .40. (6) 2176183. (7) 1367372. (8) 1736834.. .a4. 

(9) 1272250.. .6. (10) 84293. (ii) 7629302. (12) 93845796. 

(13; 593559 — 6 . (14) 325698042.. .25. . (15) 1729S6436...7. . 

(16) 45783975. (17) 987654321. 


2. (i) 3409371. (2) 11951629...79. ^3) 356995601. ..29. 

(4) 7071. (5) 57o<)6. (6) 103944. 

(7) 87997 214. (8) 7341069. (9) 137641. ..371. 

(lo) 967427310.. . 61. (i i) 87366.. .6076. (12) 190182. 

(13) 19915. ..5559. (14) 65839.. .2. (15) 886797... 1310. 

(16) 3192. ..4966. (17) 1453...2286. (18) 43349.. .1140. 

(19) 193421...811. (20) 16575. (21) 4938. , 

(22) 73086413. (23) 37956314. (24) 70080092... 7322. 

(25) 507001. ..4221. (26) 85803.. .2575858. (27) 9640.. .999821. 

(28) 736 ..30167391. (29) 328... 65220054. (30) 2796. 

(31) 30305. (32) 987654321. (33) 574585614865. 

(34) 800300500 (35) 2837154309. 


3. (1) 42439.. .5498 ; 26171.. 7874 : 5822. ..6639 ; 4167.. .2898. 

(3) 8133. ..9 ; 4061. ..9 ; 2707. ..19 ; 2030.. .29 ; 1624.. .29 ; 

1015. ..29 ; 902.. .49. 

(3) 3426.. .4 ; 856.. .204 ; 571.. 4 , 428.. .204 ; 380.. .604. 

(4) 98168. ..426 ; 6544.. 6826 ; 24543. ..436 ; 165. ..159826. 

(5) 12433128.. .54 ; 653266. 334 ; 6566.. .27734 ; 42401. ..18834. 

(6) 3216 6886 ; 329.. .47832 ; 3396.. 5094687. 

4 . (t) II. (2) IQC. (3) 433- (4; 53- (5) 284074. 

5 . 72158. 6. 17. 7 . 1? 8 75. 9 . 21. 10 . 420. 

11 . 973. 12 . 5669. 13 . 1799 14 . iVii. 15 . 478. 16 . 201. 

17 . 1888 ; loiooi. 18 . 66 19 . 15 ; 3. 20 . 1867 46.. .493. 

Bx. XVIII. (pp. 51 - 52 .) 

1. (i).26. (2) 26. (3) 35. (4) 27. (5) 553. (6) 

(7) 815. (8) 303. ^9) 69. (10) 130. (ii) 778. 

2. (i) 1036. (3) 1008. (3) 1808. (4) 8969578. (5) 3067., 

3 . 382. 4 . 1000. 5 1675. 6. 3583. 7. 636 

& 162. 9. 3370. 10 1999999998 11. 1098897. 

12. (i) 150. (3) 2034. (3) 83- (4) 172720. (5) 24. 

( 6 ) 554 - (7) 21. ( 8 ) 24. (9) 93. (10) 1764*. 

Bx. XIX. (pp. 57 - 5 a) 

1 . 847091. 2 . 38967. 3. 81757. 4 . 7640. 6. 7124 i SS16. 

8. 94 > 79- 7 . 905 ; 521. 8. Carriage^j-Sii ; Eachhorsei?^. 173. 

9 . 780 ; 420. 10 . 105 ; 63. 11 . Kam 42, Gopal 35, Hari 38. 

12 . 5 ° orapges, 35 apples, 27 plums. its. 55, B Rs. 6s, C Rs. 85. 
14 . U Rs.im^B R^t46o, C Rs. 3507 - |f <887378. 

17. 9306. 18 . 372^ 19 . * 75 .,/ 20.4878. 21 . 3107. 


40 
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fU . 31352. 23 . 109; 278 24 403. 25 . 141 26 (i) 1830 

(2) 5050. (3) 15s. (4) *256 cs; 240. (6) 800. (7) 493. (8) 1430 

27 . i?^.27o4 28 960 miles. 20 156. 30 . 5193171 

W- 9973 S ; 10137. 82 . 100191. 33 . 99997cxxx»2. 

34 . 9999, rem . 999 _ 35 10876799. 

Ex. XX. (p 60 .) 

1 . 942636 ; 999457944 . 99214093^* i 9920146. 

2 (i) 4352. (2) 10924 (31 3318939. (4^ 3857. 

a (1) 60 j 6 ; 10277. (2) 29889 ; 3318377. ( 3 ) 3349319 : 

36438018. 4 1370 ; 25780 ; 17363. 

8- (i) 4355516 ; 7121448 ; 8552448 ; 5027211 

(2) 12525623045 1613118976; 3769357248. 

(3) 7490168136 ; 4334453248 ; 3160438848. 

(4) 15735060; 461981520; 14850510675 

a (1) 2558192 ; 2295864 ; 77967198 ; 448602324. 

(2) 157739562 ; 303794712 ; 4288179204 ; 672604515 
7 . d) 49110419796; 144872064531 ; 63773226584. 

(2) 996275287620 ; 397685408184 ; 5334673883463 

(3) 44818796323449 ; 603155680760244 
6 . 1269488804031 ; 25332654572848. 

Ex. XXI (pp 63 - 61 ) 

« 

1. (l) 4396630 ; 21983150 ; 65949450 ; 109915750 ; 54957875 ® 

(2) 959175 ; 2238075 ; 4795875 ; 7993 « 25 . 

(3) 439556825 ; 2197784125 ; 6593352375 ; 

10988920625 ; 54944603125 

(4) 439545546 ; 4435414146 : 44394100146 ; 443980960146 

(5) 556032 ; 5768832 ; 57885248 , 57908416. 

(6) 96081172 ; 1056892892 ; 11625821812 ; 873413792088. 

"a (l) 1369 ; 2025 ; 2304 ; 3035 ; 4225 ; 5625 ; 4096 ; 5041 ; 6889 , 
9216 ; 15625. 

(2) 11664; 22201; 24336; 33489; 46225; 152881; 228484, 
207936 ; 274576. 

a (59)*-(6)* ; (8S)'-(1I)' ; (I05)^-(2I)> ; ( 22 i)«-( 24 )> ; 

(397)* -(8i)^ 

4 (i) 150000; 400'; 2140200; 2805000. 

(2) 176384 ; 28920TO ; 7386000 ; 52640. 
a (i) 2 : 9669.* > (2) 500 : 4124. 

a 99995356., " 7 .\ 1006434. a 100028544 ; 9999133* 

XXII. (p. 86.) . 

1. (1) 45660 ; 62I0...48 ; 0607. 

W m 2 ? 6.,.23 ; 78 iS 564 - 6 s J 99904 -S 3 - 
•• ( 3 ) W 3 !!»»Sa 5 *git!S4.*^6i 4503 I 4 .-. 66 . 



ANSWERS. 


637 


(4) 2733534-7 ; 119592* — 15 i 1063041. . .7 ; 797280...79; 

154457—242. (5) 130696.. .136 ; 37663. ..30 ; 4565.. .512. 
(6) 28716695 .68 ; 19339815. ..68 ; 10028052.. .152 ; 4099.. .*^3. 

2 . (I) 7592—4 ; 759— *4 ; 75—464 ; 7—2964 ; * 5 * 8 — * 4 . • 

(2) 1750863. ..I ; 583621...! , 350*72...*^; 250123...** ; 

194540 ..16 ; 159169.. .21 ; *34681. ..51 ; *16724.. .16. 

(3) 722185 ..64; 515846...139 ; 401214.. .39; 328266.. .39. 

(4) 1337807... I ; 412602. .. 126 ; 247561. ..251 ; 176829.. .50*. 

( 5 ' 7859—385* ; 1**71—4593; 8787... 1988. 

Ex. XXIII. (pp. 08 - 69 .) 

1 . 52. 2 . 78. 3 . 2*. 4 . J?s.288. 5 . 7 hours. 

6 . i^f.224, 7i’s.336, C Ks .^ 8 . 7 . A 410, B 902, C 1312. 

8 . Bs 265 9 . 33. 10 . .Son ^r.45000, daughter Rs . 1 5cibo 

11. i:.uh m.ui A’s 1050, each woman A’f.875, each child /i’j.175. 

12 . 1440. 13 . A A'1.432, B i?r.633, C AA844, 1 > ^r.1055. 

14 . A’j.4. 15 . 6. 

Miscellaneous Examples 1 . (pp. 71 - 76 .) 


1 . 

4 . 

a 

13 . 

15 . 

20 . 

24 . 

27 . 

30 . 

34 . 

35 . 
38 
41 . 
4 a 

4 a 

50 . 

53 . 

5 a 

60 . 

6 a 

6 a 

6a 

67 . 

71 . 

75 , 

79 


i'J’ 


2268 

4cx>. 


63550 and 62128* 

y?j.230o6. 7. 38. 

3679, 12. loi, 

(4010)^ -(2779)’. 
723. 19 . 1865. 

581506; 581550- 
13 - 

28 . 203. 29 . 400. 

33. He gains 


6 . 

11 . 

11 . 

1 «. 

23 . 


533884557 2. 379708. 

7222 and 84 £;6 5 (1) 119. 

2378. 9. 172180. 

188521 males, 246090 females. 

22771. 16 . 305- 17 . 17350. 

49505296. 21. 480. 22. 2220. 

51 ; 6 25 .» House 507200. 

isl 8799 ; 2nd 3557 ; 3rd 5204. 

52 yeais. 31 . A’j.29r4. 33 . 139 - . 

Eldest A’v. 12 30928, second A’.s. 706806, third ^^.489764. 

180440. 36 . 435 seers. 37 . Cis 3 years older than D , 

A has 80, B 69, and C 157. 39 . 29. * 40 . 1 42^ . 

i?j.79o, ^ 42 . Rs 3327, ^J.3201, Rs . zoyo , Aj.2949. 

99*hours. 44 . (10208)^ -(8983)*. 45 . Quotient =2443 ; 

rem. = io2. 46 . Aj.8240. 47 . 593810. 

WVfter 9 hours. 49 . Chad AY 154 5 more than 
4997. 51 . 2568307. ' 52 . A Rs . zs , B Rs . is , 

.A Aj.c, B Ar.io, C Aj.15. 54 . 987? 66, 2664 ; 1590408. 

^ 86 ^ 67 . rrmri 5 ?* 

A 167, B 501, C 799 - |— I r\~\ B Rs.^Sb) 

1440. (2) 300. 

64 . 45- 


• r * * 


2 

7 

_ 6 ^ 

_9 


I 

4 

3 

8 


CRs. 1000 , D i?j.27jo« 
65.,i?J.i25o. 

49110419796; 14487206453^ 5 6372322^84. 

1844*216. , 6a ief.670. S- 4«»3* . 3«. 

•139. 7a 1044 **»*!«. w. 224 miles. ^ 57606. « 

lodftyB. • 7 a Rs.w. 77 . *05, , IE 49- 

A ^.569, C RsAt6i^ D Rt.tjoo, 

He gained Rs.4^ a head, no. of bidlocks.*i7$. 
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Ex. x:pv. (pp. 80-81.) 

1. (i) 272^?. ; 304/7. ; 672/7. ; ^^oa. ; 1104a. ; 1344^^* ; 1520/1. 

• (2) 1392/1. ; 1920/7. ; 3920/7. ; 7360/7. ; 156/7. ; 334/7. 

(3) 582/7. ; 861/1. ; 1403/7 ; 1279/1. ; 3755^* 

2. (i) 6528^ ; 10752^. ; 18624;^. ; 28032/^. , 65664/. ; 95232/. 

C2) 16188/.; 14736/.; 50988/.; 154524/-; 181512/. 

(3) 2970/. ; 1511/* ; 1 541/- ; 1857/. 

(4) 81693/. ; 105647/. ; 240067/ ; 969769/. ; 87731/- ; 

6073/- »• 65959/. 

3. (l) 3328/J., 9984A ; I2l6/f.. .3648/. ; 7192/^., 21576/. ; 

2350/-^, 7 oSo/f. ; i 3*5/S 394 5A 
(2) 5609/j., 16827/. ; 11031/J., 33093/^ ; 1443B/J., 433MA ; 

• 305i3/-i-, 91 539/- ; 50051^^, 1501 53A ; 875Af-> 2625/. ; 

I 379 i/-y-, 41373A 

ft. (i) 60804^-., 24320/:. ; 10880"-., 43530/*. ; 17020^., 71680/*. ; 

249^^., 99840/:. ; 33600^, X34400r. ; 27020^., 108080c. 

(2) 3294S;^m 131780/-. ; 797S^'-, 31900/-. ; 129860^^., 519440^- ; 

24145.^-, 96580/:. 

(3) i55Sq^-, 62200/:. ; i7237A'’-» 68948/*. ; 3062696/,^., 12250784/:. 

5 . 68950/*. ; 87805/*. ; 23570/. ; 76o583i/‘. 

6. (i) 5600/J., i68o(^. ; 592o/.f., 17760/ ; 676C/J., 20289/. 

(2) 85o/.r., 2550/. ; 24928/^., 74784/. ; 77280/?., 231840/. 

(3) 547392/J., 1642176/. ; 40314/J-, 120942/. ; 

, 1087200/^., 326160c:/. ; 26464/?.. 793Q2/. 

7. (l) 1458, 2916, 5832 ; 1850, 3700, 7400 ; 2456, 4912, 9824 ; 

3854, 5708, 11416 ; 8486, 16972. 33f>44 ; 

194806, 389612, 779224. 

(2) 1717, 3434, 6868 ; 19453, 38906, 77812 ; 

146492, 2c; 2984, 585968 ; 115018, 230336, 46cx>72. 

8 . 2412, 9648 ; 4242, 16968 ; 4801, 1(9204 ; 96181, 384724. 

9. (i) 64 CX)cxx) ; 28501 ; 48604 ; 40015 ; 1972(9. 

. (2) 169674 ; 99741 ; 309206. 

10. (i) 6goos. ; 9960J. ; 15900J. ; 28040J. ; 181720^. ; 161840?. 

(2) 1421J. ; 9818J. ; 15813J. ; 69137^. ; 128067^. 

11. (l) 15600/f. ; 23520/f. ; 37440/i ; 97200//. ; 443760^! ; 

12x0320//. ; 3216640^. 

(2) 32340// ; 47676// ; 99972</. ; 126300// ; 222324^/ 

• (3) 560// ; 9726// ; 2733// ; 89900// 

• (4) 157362// ; 17201// ; 82481// ; 305997// 

12. (i) 4243f. ; 7391?-; 133937- J 28364^. 

(2) 974037- : 1470427- ; 5763007. : 80563979^. 

18- (0 372, 744 ; 450, 900 ; 334, 668 ; 468, 936 ; 212, 424 ; 418, 836. 

(2) 1958400, 3916800 ; 4131840, 8263680 ; 4192320, 8384640 ; 

3489i;2, 697824 ; 248472, 496944 ; 1020 144, *2040288. 

(3) 38272, 76544 ; 2303s, 46070 ; 187025, 374050 ?422353* 844706. 

(4) 749049, i4^ofB ; 1030047, 2060094 ; 4385659, 877*318. 
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(5) 935760, 1871520; 576840, 1153680 ; 516480, 1032960; 

313440, 636880 : 70428, 140856 ; 55664, 111338 f 
48054, 96108 ; 4574304, 914S608 ; 778428, 1556856 ; 

61056, I 23 U 2 ; 936360, 1873720 ; 327520, 655040 ; 

157728, 3 r 5456 ; 23796, 47592. 

11 . (l) 7600, 5700, 3800 ; 10240, 7680, 5120 ; 646080, 484560, 

333040 ; 148560, II 1430, 74280 ; 7*26640, 544980, 363320 ; 
725760, 544320, 362880. 

(3) 936, 702, 468 ; 11588, 8(X7I, 5794 ; 171644, 128733, 85833 ; 
341360, 255945, 170630 ; 261188, 195891, 130594. 

15 . (i) 96615 ; 18033. (2) 5706 ; 3059 ; 2359 ; 28007. 

(3) 7959 ; 167190. (4) 47855 ; 91000. 

la (i) 72346 ; 90009 ; 696545 (2) 72346 ; 80563979 ; 696543. 

17 . 260, la 173. 19. 93. 20. loi. 

Ex. XXV. (pp. 82-83 ) 

1. (l) Jts.131. 14a. 5fi. ; Rs2ir0 8rt. SP- : 7?j.265. 13^1. 3^. ; ^#.3538. 

oa, rLp, ; 8a. \p. ; Rs.-iy]^. \a. bp. 

(2) /?,f.38i4. 8a. lop. ; /Cj.^350 ya. \op. ; Aj. 10324. iia. ; 
/Ci.5039. ya. \p.\ Aj 5433 * 8^ 

2 . J?j*.i 5436 lo^r. ips. ; Rs 19290. la. i,p^. ; /\’j.855I. 14a. ips. ; 

Rs.i^()8^. ; 71*^.86528. 

3 . (i) Rs.26 ; RsXi ; 1185 14a. 18/^. ; Rs.Gyy. 

(2) Rs.y^ibyy. 4a. 2ps. ; Rs 16152. ii«. ; 7 ?j. 842 . 

(3) i?f. 5357 . ^a ■ ; ^^.9325. 6a ; 7 ?j. 739 . i 5 «. 2/j. ; 

Ai.809. 15^?. y^ps ; /v’j.902. tia. • 

1 (1) Rs.824 ; Aj.473 , /vJ3i6. 4a. 

(2) 7 ?j.t 8 i ; Rs.gj; 7\s.28y () ; Rs.k). 

5. (i) ;£388. ij. ; ;£253 19' ; .^375 ’ 9 ^- 3 ^- ! 7 S - 9 d . ; 

;^374. iw. 8</. ; ;£655. 131. 6d. 

(2) ;£i 53- 3.r. ; ;^295 ijs. ii^rf ; ;^i28. &s. Sid. ; 

£364. lu. 8d ; ;C8392o i6j'. 2 Id 

(3) £3f>o- 1.1. 7K. : .£135. 8i. 7!^?. ; ;£io4t. 13.1. 8!</.3 

. ;£395. i8jr. 3itl- ; .£433. !.»• 2id ; ;£38o2. 8 j. 5<« 

a (i) ;£449522. I Of. ; £242778 ; £ 4 ^ 7 - 6j. ; >£110763. I2f. So. ; 
£178. i2t. id ; ;£i62. 17s. 3d. 

•(2) ;£252. 51. 8d ; >£8255. I2f. ; .£361'. lOJ. ; ;^ 47 . isj. 4 d ; 
£2057. 12S. 2id ; ;£ 49649 . 5 ' i .. 

(3) ;£3192o. 15J. ; £26106. 31. ; £4587. 5 ^- 6<£ ; £3513- S.f. 6<i ; 

£42. of. 5d 

7. £156. 7f. 4d a Iis.2o. 8tt. Si>. 9. i?f.S2. 90. 10 . i?f.ii2$. 

Ex. XXVI. (p. 84.) ■ 

1 . 60, 120 ; 100, 200 ; 92§'.r. 41 , 184A. gs. 4s. ; 835, 1670 ; 

Si2jff. 8f., 1024/1. gs. 8s. ; io2i7>?-f. 3f., 204344. 3f. 

a 1062, 2124 ; 2359, 4718 ; 1750, 3500 ; 2481, 4962 ; 20759, 4151a 
a 46i45«rf.* 2f. ; 356000 ; I47irf. 2f. 6d ; i250irf, 2s. 
a 391 ; 3059 ; 4665 ; 2814. 
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.6. 2752 ^j. 20 S. ; 12771/fJ. 19.9. ; 5669^jr. is. ; 90^''^. 10.9. ; 

• 6i6^j. 4s. lid ; 357,4^^* 19^- o^d 

6. 154//..^^. 8j. ; 10349/^^^. 5.f! 6 d ; 100 ; 6172/^,4^9. 49. 6 d. , 35. 

7 . ; 62 - IIJ- 9^. ; 451- 9J- 5^/- ; ;£ii 52 . I1J Hd 

8. V?J.327. 4rt. Sp. ; AV.968. I2<f. ; AV.9038. I2rt. 4p. ; As.283. 8 rt. ; 


•9. 147840. 


Us. 107 ; AV?! 4^1. 


10. A^.8ooo ; A. 9.6030 S'/V. 

B.) 


2. 


3. 


1 

7. 


Bx. XXVII. (pp. 85-1 

1 . (i) Af.2. iirt. (2) A.s. 2. 6a. 5/. (3j /v>.2. 5a. 9/J. 

(4) Aj. 2. 12a. 6/. (5; A^.2. oa. H/f. lu) As 2.* 8a. bp. 

(7) Aj.29. 5a. 3p. 18) A.S.57. oa. 1/ (0; A.S31J. 2a. 7p. 

(10) A.9.361 iia \p (ii) A'^.50. 6a. 5/^ (12) Av 102. cvz i/>. 

(13) Aj,2o6. 7 a. 2p.^ (14) AV308. 7a 7p. (is) As 1205. 14a. 2/.9. 

16) V?.9.9I2. 15a. ' (17) A’.>.28 i 3. 5a. 4;^. riS) Rs 10256. 9a. io;>. 

19) Aj.i 8632. 2a. ip. (20) A*j.2i,536. 9«- ^P> 

'21) Aj.a8i4i, 14a. \\p. (22) Aj346cx)I. oa. 8^ 

(0 T^os. 2d (2) £3. IS. 4d (3) i8s. 2\d. 

(4) 2*36* 17-y- 7^* (5) £^SO- H9. b^d (6) £?o(y. i7s JO'ld 

(7) Z4908. IS. 4'ld (8) ^,59667. 3?- 7 U (9) ^10798. 5J 9'///. 

(10) /16004. iiJ. 7d 

(1) A.9.44626 Jia. 11/. (2) R? 34717. 4(7. Sp. 

(3) Aj.38349. loa. 2p. U) £23Sob. 14s. gid 

(5) ^30485* 17^^ 4i^- (6) £24780. i2s. ey. 

£113. 6s. 5 . £1667. 09. 3d 6. 30. 3p. 

^ Aj.9691. ua. 6p. 8 . £3ii» iis. lold 

Bx. XXVIII. (pp. 89-91]. 

1. (i) Rs.S. 6a. lip. (2) Ajr.28. 12a. lip. (3) As. 10. 12a. Sp- 

(4) A9.25. 14a. 3ps. (5) Aj.43. loa 2ps (6; /CJ125. 15a. ip. 


2 . 


Aj.511 8a. 10/. 
9) Rs.2163. ga. 8p. 
iij Aj‘2183 14a. gp. 
13) Aj.518. 13a. lop. 
15) Ajr,485. 14a. gp. 
17 ) -¥^. 1364 . 4 rt, 

(1) 6s. oy. 

(4) 6s. J\d. 

(7) £ 5 ^- 7f. loid 
(10) ;$30- '4J. 9id 


(8) Aj.79. 8a. ip. 
uo) AJ424. 13a. iop. 
(f2j Rs 447. 6a. lo^. 
(14) AV.i. la. ip, , 
(16) Aj.898 5a. 4p. 


' p3) ^ 467 - 4^- 


g. igs. tiid 
18. 18.9. S d 
46. I4f. g}d 


(2) iis. Sid (3) 4s. o]d 

(5) 5^ 7id ( 6 ) 439. loy. y^d 

(9) . . 

(> tjUfei' ( 12 ) 61 1 

(i# 4 i 79 ^^- 10? rf- f'S) ;£ 446 . 

^ !*i6) ;^478. is-f- 7 id 9 id 

8 . (i) Rs.4727. 15a. icp. (2) Rs 2262. 12a. top. 

W Aj.ioBs. 13a. lo^ (4) ;£ii 84. i4Jf. IQ^. 

(5) £^027. i6s. t)id (6) Ajr.32924. iia. II/. 

(7) Aj.29. 15a. 6p. (8) ;£264. 17s. 6d. 

» £^97- i6r. §y 6. Aj. 294 . iia. i/.r. 6. £ji ts. 0f4f 

% £5^ 9s* 5^ 8.vA.r.590. 2 a. n/. 9. RsiS7* a# ^ 
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10 . AV.56.. ioa\ 6/. 11. A'j.365. 6a, liS. £2. os, aj/f. 

13 . A*.f.25o. [2a, lip, 14 . A £26, B £43, gs, icxf. ; 

^£37- 6?. sd, 15 . Bs,i6, 13/7. 4p, 16 . ^18. i6f, iiiril 


Ex. XXIX. (pp. 93-94.) 


1. (i) Aj.37. oa, Sp. ; Rs, 177. 15^1. 6p. ; Aj.^41. 12a. 

(2) /?y.2o6. I4«. 4^. ; ^r.475* oa. 3^ ; Aj.348. 15a. 6p, 

(3) ^^.328. 15a. 4A ; I3«* 7A 

(4) A*j.440. $a, 6p. \ Rs,\ig\, 12a. 

(5) lOrtC ; £41. iS-f- 9^- ,* ;^«74* 9*^* Oid. 

£341- J ;£2622. 9f. IlJ//. 

(7 ) j 6<^>046. io.y. 1}//. ; ;£943 7s. 4ld, 

( 8 ) ;^995- I9‘f- 2 ]//. ; ;Ci493- J 8 j. 9 ^^/. ; ;£l99i- i 8 j. 5 rf. ; 

/2489. i8j. ojaf. ; ;£2987. 17s. 7\d. ; ^3485- i7s- ^\d, ; 

^3983. i6i. lort?. ; ^4481. i6t. Sid, ; £4979- i6.f. ojAf. ; 

£5477- iS-f- 7'J^ ; ;^59/5 3^- 

(9) Aj 1333. 5a, 6/). ; /vV.2O0O. cvt ;sp 5 AV.2666. iia. ; 

^•i-3333- 5«** 9A ' AV4000 oa. 6p, ; Rs,4666, na, 3/). ; 
7?J*5333. 6a. : 6000. oa. op. ; A*J.6666. iia. 6p. ; 

A^j 7333. 6a. 3A ; Aj 8000. la. 

(10) £H6, li. 5^/. ; £g2. I3.». loo^. ; £ios- i8j. ^d ; 

£iu). 3J. 6d ; ;^I32 8jr. 4//. 

(11) Aj.1362. la. 5^ ; A'j’.i 466. 13a lop. ; AiM57i. loa, 3/. ; 

Aj.1781. 3a. \p, , A9.1990 1 1 a. u/. ; Aj.2095. 8a. 4p. 

(12) ;£i297. 19/. 81rf. ; ;Ci 384- «<«• K ; ;£i47i- Of. ii^^t ; 

£1557. ITJ. jy. ; £1644. 2t. zid. 


2. (i) 72 j. 4668. 14a. ;,^f.6739. ya. 6/>. 

(2) 7?.f.37559. 5rt. 4A : >875°- 3«- 

(3) ^j.72415. 2«. ; /fj.iooos 7rt. 6/t 

(4) AV.23168. iirt. ; /fj.20182. 8«. 

(5> /f.t.49492. 12a. 6/. ; y?t.3'47(»3. ycu bp. 

( 6 ) ;£ 94 yS- 12 J. ; ;^ 2392 . i 8 j. lold ; ;£3676. 13 ^. lo\d.. 

(7) 47625. 9J. iid. ; £S37- '•f- 3i<^ : 4i8i8. lu. 

(8) . «j-. 5990 i. I2«. ; Aj.375661. 2a. %p. ' 

3. (i) ^j.1774. 5a. 8/i. ; Aj.865. (m. 8p. ; £309. 9s. oid 

42) /ir.267. 4a. ; ^s.283. 4a. ip . : 77^.315. 20. \op. 

(3) Rs.rt^V}. 6a. bp. ; A’j. 23537. 14a. \op. : Rs.ib^so. 13a. ic^ 
(d £11653. I2i. Sid ; 412177. 7-f- 7i<*; 4 i 47‘>6^ 3^- Si<^ 

(V 463881. ISJ. 84'rf. ; 467'if 6i. ijrf. ; 4105930. tls. ijrf. 

(6) /Ss,7473. 6a. 16662. 5a. 6/. 

(7) Jfi. 10964. 9a. 8/. ; 77^.50451. 6a. 4P. 

(8) 77^.372207. loa. bp. ; Aj.224737. 8a. ^ 

(97 44656820. IIS. old ; 44823315. «S^- 3rf. 

41395028a 8j. 5{<« 

/L (t) 4127903. “• 5^. : 41994 .7#. 9<* 

A7f.6i89a. 13a. ; 77^86151. ■14a. 

't|}<<<444lS4< i&y. 5<<’. ; 4225382. I3s. 3id 
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(4) 1 37023, I3rt. 8/. ; iv.i.299362. oa. %p. 

, (5) ^4959308- i 8 j. ; ;£ 5 fip 5 iow. y. 

5 . (i) i?j.3. I2«. 2p, (2) ^j.ii2. 2a. (3) Rs,^6. 8a. 

(4) Rs.^oS. ya. (5) ;£36i. 2s. 6d. (6) £278. 6s. 2d. 

* (7) AV.3889. i4rt. (8) ;^io46. 17J 6d. (9) As.5342. 30;. 3^. 

(10) Aj.7223. 8a. (li) ;£i462. 17s. 8id. (12) £\7^2. Ss. 

6 . (i) Aj.3655 6a. 4p. (2) Rs.487. yi. 8p. (3) £16. 2s. 8d. 

;£i393- lo^d. 8 . AJ2905. 4a. 4ip. ; A*,t.2I9. iia. y^p. 

9. ;fi 6 o. loj. 10 . He ought to pay Aj.49. 6a. 

11. ^860. os. 7^d. 12 . ;^68423. 

Ex. XXX. (pp. 97-98.) 


2 . 


*3. 


4 . 


(1) Rs.$. 14a. iqp. ; Rs.s6. 4a 4p. ; Rs6^. \2a. 8p. 

(2) Aj.1720. 8a. .^p. rem. \p. , A’r.48. I4<2. 10^. ; Rs.^g. loa. 8p 

(3) AV.674. oa. 2/. ; Rs.48. oa. 8p. ; Aj.I22. isa. 5/. 

(4) £^3^ 7s. 7'\d. ; £g. 15.?. 2\d. ; ^^87. 14^. 7\d. 

(5) £6. I2J. g\d. ; £g. 16s. g^d. ; £8. 12s. uid. 

(6) £s. i6s. 7id. ; £47 • 7 c io\d. \ £1. iss. 4^d. 

(7) A.\.492. 6a. 6p. rem. 6p. ; A.i.164. 2a. 2p. rem. 6p. ; 

Rs.66. 6<i. lip. rem. 7 a. 6p. 

(8) Aj.649. 9^' rem. la. 4p. ; Ajr.209. 3<2. 2p. rem. la. 4p. ; 

AV.37. 15^1. 7p. lem. Re.i. 3a. yp. 

(9) Aj.141. 7 a. yp. rem. yp. ; Rs.yj 6a. 5/. rem. gp . ; 

A.s.4. ga. ip. rem. Re.i. \ia. 8p. 

(10) £9* iiirtf. ; £y. 2s. 6d. 

(11) 14J. 'y\d. \ £3$. 14J. iijd. rem. 2d. 

(12) ;^8. 15J. gld. rem. los. 4id. ; £16. i8.i. lo'ld. lem. 13J. 8d. 

(1) 17-y- 2id. ; £7g. 18s. i^d. , £$9. 18s. yd. rem. 2q.\ 

£47. i8j lo^d. ; ;^ 39 . igs. oid. ; £34. 4s. lO’ld. rem. 5^. ; 

^29. 19J. 3^d. rem. 2q. ; £26. I2i. 8^^^. ; £23. 19J. 3 \d . ; 

;^2i. 15J. io<f. rem. 10^. ; ^19 19J. 6\d. rem. 6q. 

(2) Aj.544. 6a. ; Rs.362. 14a. 8p. ; R 5.272. 3a . ; Aj.217. 12a. ; 

‘ A’j.i8i. 7 a. 4p. ; Ajr.15^. 8a. 6p. rem. 6p. ; 

Rs.136. la. 6p. ; Rs.i2o. i^a 6p. rem. 6p. ; Rs.id^. 14a. , 

Aj.98. i5«. yp. rem. yp. ; Aj.90. iia. 8p. 

(5) A.y.134. la. 8p. ; Aj.153. 3a. 2p. ; AV.351. 2a. 6p. 

1-4) £a 7‘ i8j. lo^d. ; £22. 15^. oid.; £S. r4j. rid. 

(1) Rs.14. 12a. 8p. ; 12a. 4p. \ Rs.3g. la. 2p. 

(2) Aj.44. 14a. lop. ; AV,24. 2a. lop. ; Ar.40. oa. 2p. 

(3) 17J. 8\d. rem. 2\d. \ £23. 14J. Oj//. rein. 4d. ; 

£S- ^7s- 9\d 

(4) £i- 9 ^- S\d. ; £4. os. oid. ; £3- i8s. i^d 

(i) .ffj.262. 8a. ip. (2) £17. 13s. 8d. (3) ffs.33. 15a. 4p. 

(4) 14J. 83 <£ , (S) £8. iS^- 

(6) A^.i. 20. sp. rem. 8a. 6p. 

(7) £9* 13^* 2^1 rem. los. y^d. (8) Aj.ii. ya. 2p. 

(9) Rs.8. jLoa. 6p. ; ga. 8p. ; Rs.4. iia. icp. 

(jo) 8s. y}d. ; 3s. 3id. ; 2s. 8id. 
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5. (1) lisJ&y. oa. \op, rem. Ga. ; AV.80. $a, up, rcm. 15a. Sp. ; 

jRs.S. 13a. rem. /^s.4. loa. Sp.» 

(2) Aj.215. iia. Sp, rem. 4a \op, ; Rs.^47. ()(i. 4p. rem. T4<*. 2p. : 

Aj.io. 12a. 2p, rem. AV.32 ^a. 4p. , 

(3) Rs.G. la. ip, rem. Aj.14. Ga. jip. 

(4) Rs.g. i^a. ip, rem. A.y.14. 5/7 2/ « 

(5) 42579* os. old. (6) £i66. 14.9. sW- fern. £i. 3s. 57/. 

(7) 4191* 10.9. 2jdf. (8 ) ;£i 473* 2J. 94^* 

6. (i) Aj.3. iia. Up. (2) AV5. 4^7. sp- (3) i5«* 4/* 

(4) £12. los. 4ld. (5) £3, 4s. yXd. (6) Rs.w. 2a. 2p 

(7) A.S.5. 3a. i)p. (8) 24- lis 9i7/. (9) 2151* i-f* 

(10) ;£2. 3A-. 2}<ar. 7 A\9.i 53. 3a. 2p. 8. Rs.joy. loa. 

9. 5J. 7^7/. 10. 1577. 10/. 

11. 199. 8^rf. 12. A*.i.i3. 4a. 6p. 

Ex. XXXI. (p. 99.) 

1. (l) 98 ; 41. (2) 69 ; 156 (3) 45 ; 478. (4) 1S4 ; 290 

^ (5) 345 ; ^-»4«* (6) 347 ; 247 

2. 0) 9. (2) 729. (3) 800. (4) 278. (5) 155. 

3 . (i) 365 rcm 2a. (2) 22 rem. Re 1 la. ip. 

(3) 399 rcm. 2s. 2d. (4) 74 rem. 39. yd. 

4. 1142. 5. 13. 6 121. 7. 92T. 8. 480. 9. 96. 10. 4 gals. 

Ex. XXXII. (pp. 102-106.) ^ 

(Indian Basar and Avoirdupois Weij^hts.) 

1 . (i) 52060 kan., 65675 to. ; 31720, 39650 ; 194108, 242635. 

(2) 119408, 149260 ; 64000, 80000 ; 116000, 145000. 

2. (1) 78578 kan. ; 117153- (2) S38571 ! 5'’429i- 

3 . 1610 mds. 21 sr. 14 cli ; 11799 mdb. 3 sr. ii ch. ; 4695 mds. 

15 sr. 15 cli 1 to. ; 30476 mds 18 sr 3 po. ; 6750 mds. 

36 sr, 2 ch. ; 1363 mds. 11 sr. 5 ch. 3 to. ; 4890 mcfs. 26 sr. 

4. 26?6'; 110880; 167895. 

5. 873600 ; 65118176 ; 77414400 ; 361576. 

6. 8162 kan. i8 mds. 5 \is 1 si 2 to. ; 62 kan. 10 mds. 8 sr. 41 ta. ; 

im. 4rat. idh. ; i3kan. I3mds. iota.; 5kan. I4mds. 5vis. isn 

7. (i) 20895 oz., 558407. (2) 2 i6i6«oz. , 10708 tbs. 

8 . (i) 144^33* ; 2149817 ; 1741872 ; 6912. 

(2) 31497 ; 4301 ; 534793* 

9 . (i) 39 tons 2 cwt. 2 qrs. 14 lbs. ; 10 tons ii cWt. 26 lbs. ii oss. ; 

2 tons 19 cwt. 7 lbs. 6 oz. 3 drs. ; 2 cwt. i-qr. 3 lbs. 90Z. I3drs. 

(2) 4 tons icwt. 3qrs. 7lbs. 50Z. I2drs.; 28tons 3cwt. 2qrs. i oz.; 

6 tons 12 cwt. I qr. i lb. 15 oz. ; 372831 tons 5 cwt. 7 st. 

(3) 9 tons 13 cwt. 17 lbs. ; 494 tons 19 cwt. i qr. 24 fbs. 13 oz. ; 

9 tonsT 7 cwt. 3 qrs. 26 lbs. 14 oz. 6 drs. ; 

*I24S tons I cwt. I qr. 3 ftis. 8 drs. • 
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. 10 . (i) 451 mds. 6sr. locli. (2) 573 mds. 24 sr. loch. 2kan. 

(3) /l77mds. 36sr. 2<h. 3kan (4} 694 tons 5 cwt. 27 fts. 7 oz. 

(5) 120 cwt. 2 qrs. 6 lbs. 2 oz. (6) 150 tons 13 cwt. 1 qr. 261bs. 

11 (1) I33m‘ds. 22 sr. 13 ch. (2; 544 mds. 27 sr. iich. ikan. 

' (3) 2i4mds. 24sr. iich. 2kan. (4) 14 cwt. 18 lbs. 

^5) 33 tons 12 cwt, 2 qrs. 25 fbs. ( 6 ) 53 cwt. I qr. 23 lbs. 14 oz. 

• 12. (i) 26s2nids. 18 sr. ; 3978 mds. 27 sr , 70^7 mds. r4sr 
(2; 32482 mds. 9 SI. 8 di. ; 28421 mds. 38 sr. 5 ch. ; 

81205 mds. 23 sr. 13 ch. 

(3) 2645 tons 13 cwt. 16 lbs. ; 2866 Ions 3 cwt. 3 qis. 8 lbs. 

(4) 3734 tons 3 cwt. i qr. 4 lbs. ; 44S09 tons 19 cwt. i qr 2otbs 

(5) 144 tons 13 cwt. 3 cjrs 26 tbs 140/. 10 drs. ; 

233 tons 2 cwt 2 qrs. 4 ll>s. 70/9 drs ; 

377 tons 1.6 cwt. 2 qrs. 3 lbs. 6 0/ 3 drs. ; 

• 1069 tons 3 cwt. j qr. 13 lbs. 120/ i dr. 

13 * (i) 4 mds. 2 ch, 2 kan. lem. 58 kan. ; 3 mds. 2 ch. rcm. 4 cli 

(2) 10 mds. 39 sr. 7 ch. 3 kan. lem. 44 kan. 

3 mds. 26 sr. 7 ch. 3 kan. lem 268 kan 

(3) 18 mds. 28 SI. 9 ch. rein 4b kan ; 31 sr. 3(h. rcm. 714 kan 

(4) 5 tons 8 cwt. 2 qis. 18 lbs. 9 0/ ; 

2 tons 17 cwt. 2 qrs. 3 tbs 30/. 13 drs. rem 3 drs. ; 

T cwt. 3 cirs. 23 lbs. I o/. 1 dr. rein. 476 drs. 

(5) 4 cwt. I qr. 2 lbs. r 3 oz. 3 drs. rcm. 80 drs. ; 2 qi. 23 lbs. 

12 o/. 13 drs. rem. 800 drs. ((>) 28 ; 27 ; 17. 

11 £1. 5j. 7^d, 15 2i \o\d 16 . 150. 

(Indian Jeweller^ s and Troy WciT^rJits.) 

t 

1- 9939 i 57956 ; 62534. 

2. 146 to. urn. 3 ra. 2 dh. ; 556 to. 8 a. 2 la. ; 97 to, 7 m. 3 ra. , 

338 to. la. 4 ra. 

3 . (i) 74294 ; 91697 ; 52272. (2) 92J()0 ; 4750 ; 79480. 

4 . 2 lbs. 4 oz. 6 dwts. 16 grs. ; 25 lbs. 4 o/. 16 dwts. 16 grs. ; 

i67olbs. 5 oz. 3 dwts. ; 56 libs. 701.; I5ilbs. 7 oz. i6dwi|p. I7grs. 
fi. (i) 383 to. 8 m. 3ra. (2) 402 to. 6a. i ra. 3 dh. 

(5) 140 ft)s. 9 oz, 3 dwts. 14 grs. 

6. (i) 202 to. 7 m. 5 ra. 3 dh. (2) 198 to. 12a. 3 ra. 3sdh. 

(3) 66 tbs. 10 oz. r6dwts, 23 grs. (4) 57 ll)s. 8oz. I 5 dwts. 20grs. 

(5) lib. II dwts. i^grs (6) 18710. J 2 a. 3 ra. 2 dh. 

7. (i) 8325 to. II in. 2 ra. ; 9251 to. 4 ra. 

* (2) 27805 to. 15a. ; 30123 to. la. 3 ra. 2 dh. 

• (3) 1448 tbs. 9 oz. I dwt. 8 grs. ; 2173 lbs. i oz. 12 dwts. 

(4) 3i59lbs. 10 7 dwts. 10 grs. ; 10882 tbs. 40Z. 14 dwts. 7grs. , 

21349 R1& 50Z. 2 dwts. 1 3 grs. 

8* (i) 8 10. 6 nL 2 ra. 2 dh. rem. 1 1 5 dh. ; 

7 to. 9 m. 6ra. idh. rem. 139 dh. 

(3) 5 to. ^4fl. 5ra. 2 dh. rem. 170 dh.*; 

I to. isa. 3ra* 3dh, rem. 343 dh. 
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(3) 41^5- 70Z, lodwts. 23i*rs. rem. 7 grs. ; 

I H). 2 oz. II dwts. 1 gr rem. grs. 

(4) 90Z. 15 dwts. 16 grs. rem. 96 grs.; 

40Z. 17 dwts. 20 grs. icni. 96 grs. 

(5) 365* 9 * £ 3 - J7J* 10 W 10. 80. 

{Native Physicians^ and Apothecaries Weights.) 

1. 8275 ; 10478 ; 2862. 

2. 1 5 to 2 in. 4 ra. ; 41 to. 2 m ; 1332 to 6 in. 6 ra. 3 Jh. ; 30 to. 6 ra. 

3. 17599 ; 1 1 800 ; 104932. 

4. 46 lbs. 1 00/. 5 drs. J scr 3 grs. ; 93 lbs. 8 oz. 2 drs. 2 scr. ; 

16 lbs 2 scr ; 9 tbs. 2 ; 3 lbs. 55. 19 grs. 

3 * (i) 30410* 4111* t dh. (2) 5 lbs. 90Z. I dr. I SCI. 3 grs. 

(3) 1 43 lbs. 9?. 5 j? 1 gr. 6 (1; 66 to. 6 ni 61a 2 dh. 

(2) 1 5 lbs. 100/. 7 drs. 12 grs (3; 25 lbs. 8 J. 4 i 9- • 

7 * (0 4337 to. 3 m. 5 ra. ; 4698 to. 7 ni. i ra. i dh. 

(2) 729 tbs. 1 1 oz. 4 drs. 2 scr. 8 grs. ; 2919 lbs. looz. 3 drs. 12 grs. 

(3) 374 tbs. 5 oz. 2 dis. i scr. 2gis. ; 501 ll)s. 7 oz. 2 drs. i scr. 

14 grs. ; 17662 it)s. 30Z 7 drs. 1 scr. 

8 . (1) 7 m. 31a. 1 dh. rem. 10 dh. ; 6 m. 5 ra. rem. 46 dh. 

(2) lib. 1 scr. 18 grs. rem ii2grs. ; 

10 oz. 7 drs. 2 scr. 1 1 grs. rein. 100 grs. 

(3) 5 10 oz. 4 drs. I scr. 9 grs rem. 26 grs. ; 

5 lbs. 1 oz. r dr 2 scr. i6gis rein. i2gis. ; 30Z. j dr. 2 scr. iSgrjs. 

(4) 252 ; 28. 9. 140 pills + 80 grs^. 

Ex. XXXIII (pp. 106-108.) 

1. 8 ; 245 ; 528 ; 6. 2, (1) 237600 ; 373140 ; 660600 ; 9486a 

(2) 132401045 6679602762^; 1 1 55000. 

3. 24 ills. 3 oz. 13 dwts. 8 grs. ; 6 drs. i scr. 4 grs. ; 12 dwts. 12 grs. ; 

5 mds. 10 sr. 4. 36 ; 2i6nids. 3 vis. 19 pal. i to. 117 grs. ; 

3760460 rnds. losr. 10 eh. 

6. 19 mds. 27 sr. 8 eh. ; 14 mds. 35 sr. ; 98 mds. I7sr. 8 eh. ; 

107 mds. 25 sr. ; 6 mds. 22 sr. 8 eh. 

6 . 5cwt. 16 lbs. ; II cwt. 2 qrs. 26tt>s ; 6cwt. 3qrs ; 7 cwt. 2 qrs. 

24 lbs. ; I toil 19 cwt. 24 lbs. ; 16 cwt. 8 fts 

7. 936 ibs.; 394lbs. 11 oz, ii dwts. i6grs.; 703 lbs. 5 oz. iSdwts. I 3 grs. 

8 . 585 Mad, mds. ; 648 Bom. mds. and 9 lbs. 'over ; 4 tons I2 cwt. ; 

I ton newt iqr, 9 . 442 * 10 . 50 lbs. 90Z. 16 dwts. 3 grs. 
11. 6600. 12. 274 mds 35 sr. 18 . I44* 

M. 8773 ka. 7 mds. 24 sr. ; 5848 ka. 18 mds. 16 sr. < 

12761 ka. 5 mds. 2451.; 13^50 ka. 5 md§. 20 sr. 

15. 1 17 tons 18 cwt. I qr. 16 lbs. 16 . 35 sr. ; 14 mds, 4 sr. 6ch. ; 

I2ibs. 80Z. 17 70cibs. ; 48tbs. ; 6 drs., 2 scr. 

18 . 54 tolas ; 384 tbs. Troy. 19. 25. 20 . 8oi tons 8 cwt. 

3 qrs. w lbs. 21. i54- 32 . 3 mds. 2 eh. rem. 4 eh. 

33 . I3795tka. 8,mds, 24 . i 943 « . 35 . 2 mds. 
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26 . 7895 ka. 6 mds. 32 sr. ; 3838 ka. 10 sr. ; 82243 tea. 2 mds. 

*20 sr.; 26061 ka. 2 oids. rosr. 27 . (i) 3 sr. 27 ta. 

(2) 12 mds. 15 sr. 4 pal. 28 . 84. 29 . 213. 

30 . ii 4 grs. 31 . 187. 32 . 1290 cwt. 9 tbs. 130Z 

33 . 845. 34 . 8fbs. 9 0Z. ; 5 dwts. 35 . F'eathers ; i24ogrs. 

Bi. XXXIV. {pp. 110-111.) 

1. 124032, 2976768 ; 215120, 5162880 ; 1616, 38784 ; 

2063, 49512 ; 83503, 2004072. 

»• 713 gaj- I ht. 2 gi. 2 an. ; 5912 gaj. i ht. 5 gi. ; 

« 7 S 7 gaj. iht. 2gi. lan. ; 439 gaj. 1 ht. 3gi. 

3 . (i) 28624 ; 324003 ; 18465 ; 760320. 

(2) 185184; 2573426. (3) 2000000; 1635033. 

(4) 1600555 ; 205862. 

4 . 13600 yds. ; 15620 yds. ; 29005 ft. ; 5031 poles. 

6. (i) 32 mi. 4 fur. 33 po. 1 yd. i ft. 6 in. ; 349 mi. 7 fur. 18 po I ft. ; 

4 mi. I fur. 36 po. I yd. i ft. 7 m. ; 57 ml. 6 fur. 5 yds.; 

10 mi. I fur. 56 yds. 

(2) 17 nil. no yds. ; 131 mi. 2 fur. 31yds. ; 8 mi. ifur. 86yds. 4in.; 
6 mi. 6 fur. 150 yds. ; 31 mi 4lur. 115 yds. i ft. Sin. 

6. II lea. 1 mi. 6 fur. 1 10 yds. ; 2399 mi. 2 fur. 5 po. 4 yds. 1 ft. 8 in. 

7 - (i; 333 - (3) 4400. (3) 716. (4) 736I. ( 5 ) (6) 550 - 

(7) 280000 . ( 8 ) 4ocx)o. (9) 75. (10) 24f. 

8. (i) 80 yds. I qr. 30!. 1 1 m. ( 2 ) 7098 bi. 18 ka. 

(3) 699 dan. ;2 haths 12 ang. 2yab. (4) 3096 gaj. 6tasu. 

• (5) 56 ml. 1440 yds. (6) 33kros. 3520 haths. (7) 383999. 

9 - (0 323yds. 4in. (2) 43po. ift. 9in. (3) i 95 ™i ifur. 23po. 4 iyds. 

(4) 461111. 6fur. 2po. 5yds. 8in. (5) i67yas ina. (6) I42ells ina 

10. (I) 1 2 mi. 2 fur. 29 po. (2) I fur. 18 po. 5 yds. 

(3) 2 mi. 7 fur. 2 po. 2 1 yds. (4) 9 yds. 2 qrs. i nl. 

11. (i) 12 lea. I mi. 4 fur. i6yds. 8 in ; 1705 yds. 

(2) . 585 lea. I mi. 6 fur. 10 po. ; 1352 lea 1 im. 2 fur. 25 po. 

(3) 1446 mi. I fur. 7 po. 3 yds lo m. ; 

. 2143 mi. 3 fur. 7 po. 3 yds, 2 ft. 4 in , ' * 

(4) 81 dan. 3 ha. 4gi. ; 102 dan. 1 ha. 3gi. ; 245 dan. 2 ha. 4gi 

12 . 1,1) 69 lea. 2 fur. 36 po. ; 44 yds. 2 nls. 2 in. rem. in. ^ 

(2) 4 mi. 7 fur. 36 po. 7 in. rem. i ft. 4 in. 

34 po. 4 yds. I ft. II in. rem. 12 po. 4 yds. 2 ft, 9 in. 

(3) 61 mi. 6 fur. in yds. i ft. 3 in. rem. 9in. ; 

• 5 mi* 5 fui"- 72 yds. i ft. 7 m. rem. 2 yds. i ft. 6 in. 

(4) 91 dan. I gaj. i ha. 4 gi. ; 55 dan. 4gi. ; 27 dan. 1 gaj. 2gi. ; 

22 dan. i gaj. i ha, 7 gi. (5) S8. 

13. 34 yds. 3 qrs. 4 in. 14. 11 mi. 3 fur. 14 po. 

16 . 29kros 155 dan. 1 gaj. 1 ha. 5 gir. 16 . 61. 

Bx. XXXV. (pp. 113-115.) . 

1. 33080 ; 291020; 164895 ; 867520 ; 27^5717 ; 19^0. * 
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2. Iii 7 bi.* Ilk. I2ch.; ibi. 12k. I 2 ch. 6gan.; i3oibi. I3ch. i^sq. cub. 

73obi. 12k. 3ch. ; 392bi. 17k. 8ch. 

3. 198000 ; 1093940 ; 690800 ; 3388255. 

A- 34936012800 ; 62585395200 ; 107494250688 ; 29376720. 

5. 38160 ; 61875 ; 30604. 6. 65343 ; 235500 ; 16912. ’ 

7 . (t) 30 bi. I 5 bisv. 2bisv.'insi I 3 kachvan. • 

(2) 86282 bi. 3 pands. 16 ka. 

(3) 5 caw. 5 grounds 533 sq. ft. 98 sq. in. 

(4) 8400 cha. 3 ruk. i bi. 2 pands. 14 ka. 

(5) 97 sq. mi. 164 caw. 4 man. 

(6) 6069 ghu. I bi. I kanal. 1 1 maria. 2 sar. 
a (i) 23184 ; 4827 ; 37584 ; 71240 ; 53993^6. 

(2) 107183736 ; 9531756 ; 5595452 ; 355433005. 

(3) 242868780 ; 12702096 ; 12043468800 ; 26109864 ; 2634^0880. 

9. (i) 103 ac. 1 ro. 33 po. ; 2 ar. 3ro. 12 po. 5 sq. yds. ; 

3 ac. 3 ro. 25 ])() 3 sq yds 108 sq. in. ; 518 ac. 2 10. i3po. 
185 ac 2 po. 26 sq yds. 4 sq.ft. 72 sq.m. ; 62ac. 32po. 5sq. ft 

(2) 19 ac. 210. 29 po. 2 ‘^q. yds 5 sq. ft. 81 sq. in. ; 

15 ac. 10 po 15 sq. yds. i sq. ft. 138 sq. m. ; 

72 ac. 2 ro 17 1)0 23 sq. yds 88 sq. in. ; 

11480 ac 2 ro. II po 28 sq yds. 6 sq. ft. 116 sq. in. ; 

56 ac. 2 ro. 25 po. 37 sq. yds. 5 sq. ft. 73 sq. in. 

10 . (i) 1400000 sq. links. (2) 2 sq. mi. 523 ac. 

(3^ I sq. mi. 434 ac. 1840 sq yds. (4) 268468992 sq. in. 

(5) 35 J chs. and 5 sq. po. (6) io35>6o bi. 

11. 1800 ac- ; 7744 bi. ; 3200 ac. ; 43560 bi. ; 2400 ac. ; 279389 bi. * 

12. 332800 ; c^6oo ; 8oip5 ; 1452CXX) ; 291^)0000. 

13. (i) 136 bi. 13 k. II ch. (2) 134 sq. yds. 6 sq. ft. 53 sq. in. 

(3) 148 ac. 4 po. (4) 30 ac. 2 ro. 14 po. 10 sq. yds. 

(5) 98 ac. 2 ro. 18 po. 23 sq. yds 

(6) 86 ac. I ro. 32 po. 2J sq yds. 4 sq. ft. J09 sq. in. 

14. (i) 48 bi. 15 k. 12 cli. (2) 66 ac. i ro. 29 po. 

(3) 5 2 ro. 10 po. 285 sq yds. 

15. (i)*59i5 bi. 16 k. 10 ch. ; 1937^ bi. 5 k. 8 ch. 

(2) 123 5 ac. 3 ro. 32 po. ; 4 ac. 5 po. 4 sq. yds. 5 sq. ft. 36 sq. in. ; 

^ 6 ac. 2 rc». 35 po. 7 scj. yds. 5 sq. ft. 108 sq. in. 

302 ac. 3 ro. 39 po. 16 sq yds. 3 sq. ft. 130 sq. in ; 

2840 ac. 2 ro. 15 po. 21 sq. yds. 7 s<^ ft. 21 sq. in. 

16. (i) I bi. 2 k. 13 ch. rem. 7 ch. ; 15 bi. i k. 14 ch. rem. 4 k. 3 ch. 

(2) i bi. 3 k. rem. 12 ch. ; i ac. 13 po. rem. 2 ro. 28 po. 

(3) 94 ac. 3 ro. 38 po. 17 sq yds. 7 sq. ft. 25 sq, in. ; 

3 ac. I ro. 36 po. I sq. yd. 3 sq. ft. 72 sq. in. rem. 9 sq. ip. 

(4) 23 ; 17. if. 297. 18 . 653 sq. mr. and 439 ac. 

Bx. XXXVI. (pp. 116-116.) 

1. 2742; 5630; 9376; 9216. 

2. 1131984 ; -^41082 ; 599616; 1074088. , 

3. 4 cub. yds,'7 cub. ft. 1280 cub. in. ; 2 cub. yds. 26 cub. ft. 57 cub. in. 

3 cub. yds. I cub. ft. 25 cub. in. ; 18 cub.^ds. 13 cub. ft. 33 cdb.in 
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4 . 566386 chouk. 4 cub. yds. 6 cub. cubits ; 

67324 chouk. 2 cub. ydsf 4 rub. cubits ; 

13470 chouk. 2 cub. yds. 1 cub. cubit. 

4. 932014080 cub. anguhs. 6. (i) 464 chouka 7 cub. yds. 

(2) 189 c. yds. 32 r. ft 431 c. m. (3) 2627 c. yds. 3 c. ft. 27 c. in 

7. (i) 9 c. yds. 18 c.*ft. 1534 c. in. (2) 90 c. yds. 1 c. ft. 727 c.in 

(3) 247 c. yds. 25 c. ft. 1470 c. in. 

8 . (i) 24 c. yds 5 c. ft. 832 c. in. ; 50 c. yds. 16 c. ft. 640 c. in 
(2) 15435 c. yds. II c. ft. 88 cub. m. 

9. (i) 5 c. yds. 21 c. ft. 1639 c. in. rcm. 20 c. in- 

(2) 354 c. >ds. 18 c. ft. 1025 c. in. rcm. i c. in. ; 

13 c. yds. 6 c. ft. 822 c. in. rem. 246 c. in. 

(3) 26 times and 1 1 c. ft. 700 c. in. over. 10. 7- 

• Ex. XXXVII. (pp. 117-119.) 

1 . 1603 ; 890 ; 3655680 ; 80520 ; 5735200 ; 29560. 

2. 6 mds. 2 ch. ; 1573 nids. i do. i pa. 1 rek. ; 

76190 mds. 5 do i trk. 15 ch. ; 1 140 kah. 3 bis. 8 arh. 6 kat 
7711 mds. 7 do. ; 43347 do 1 pa. 

3. 576<X)o ; 47923200 , 52190 ; 2166 mudas 12 ph. 13 payhs 

I sr. I tipari ; 1465 ka. 7 ph. 2 payhs 2 sr. 28 tanks. 

4. 65600 ; 40152 ; 9270 ; 10 garces 4 markals 5 padis 4 ollaks ; 

385 ph. 4 markals ; 58 ph. 6 markals ; 15431 markals 2 pad. 

5. 188 ; 1158 ; 3518 ; 41528. 

6. 6480 ; 9240 43832 ; 91380 ; 3036 . 

•7. 9354 qrs. 7 bus. ; 10007 lasts i qr. i co. 2 bus. ; 

1606 CO. 2 bus I pot ; 246688 qrs. 1 str. 

8. 561 Ids. I bus I pk ; 22 Ids. 7 bus. i pk? 2 qts. i pt. ; 

278 Ids. I qr. 2 bus. 3 pks. 3 qts. ; 6250 Ids. ; 

38 Ids. 2 pks. i gal. 2 qts. ; 13 Ids. 3 qrs. 2 pks. i gal. 

9. 3136 ; 20160 ; 8616 ; 28032 ; 225516, 

10. 1032 ; 1400 ; 284463 ; 44284. 11. 10256 ; 459705 ; 24040. 

12. 55 pipes 1 10 gals, i pt. ; 992 tuns 16 gals. ; 659 gals. 3 qts. i pt. ; 
. T96ogals. 2qts. i pt. i gill. ; 1816 qrs. 6 bus. i pk. i gdl i qt. i pt 

13. 48 tuns I butt I hhd. i fir. 8 gals. 2 qts. i pt. ; 

6 pipes 5 gals, i pt. i gill. ; 83 butts 2 kil. ; 

2852 lasts I Id. 4 qrs. 2 bus. 2 pks. 1 gal. 3 qts. i pt. ; * 

23211 hhds. 8 g^s. 

14. llC. 3 O. iqfl. oz. 23m. ; 7606*. 60 . 5fl. oz. ifl. dr. 32m. 

15. I cwt. iqr. 3fbs. 12 oz. 16. 16 kan. 

L7. 3 1000 fbs. ; 26 tons 1 5 cwt. 2 qrs. 24 lbs. 

L& (i) 623 mds. *1 rek. (2) 187 gals, i qt. i pt. 3 gills 

(3) 4 1 Ids. 3 qrs! i pk, £ gal. (4) 191 gals, i qt. i pt. 

(5) 178 Ids. 3 'qrs. 2 bus, (6) 8 C. 6 O, yfl. oz. 

L9. (i) 30 gals. 2 qts. i pt. 3 gills. (2) 99 gals, i pt. 

(3) I tun 2 hhds. 30 gals. 4 pts. (4) 3 Ids. 3 q. 5 bus. 2 pks. igal. 
(5) 17 bus i pk, I gal. (6) 3 C. 4 O* 14 fl. oi. 3 fl. dr. 35 m. 

M* (i) 856 qrs. 3 bus. i‘pk. ; 1760 qts. 3 bus. i gal. % • 

^2) 1006 gals. 3 qtl. 1 pt. ; 6600 gals. 2 qts. i pt. 



ANSWERS. 


639 


21. (i) 732 gals. 3 qts. i pt. 3 gills, rem. i pt. 3 gills. ; 

78 gals. 1 pt. 1 gill. rem. 2 gal^. i qt. 

(2) 1477 Ids. 7 bus. 3 pks. rem. 3 gals. ; 

J 10 Ids. I qr. I bus. 2 pks. rem. 21 gals. 

(3) ^'>1 q*'s. I bus. 3 pks. I gal. ; 79 ; 12 fl. oz. 3 fl. dr. 3 m. 

22 . 128. 23 . 172 days and 4 pts. over. 24 . 2?83 gals. 2 qls. 25 96. 

Ex. XXXVIII. (pp. 123 - 124 .) 

1 . (i) 1 188000. (2) 20738400. (3) 798660000. 

(4) 16395480000. (5) 450542400. (6) 9720000. 

(7) 1179360000. (8) 155520000. (9) 137700000. 

(10) 221071189860, 

2. (i) 16815600 ; 23132 ; 3283200. (2) .107362800 ; 6637437. 

(3) 190310 ; 10969200 ; 94867200. • 

3. 7921587 ; 170120 ; 2030400. 

4 . (1; 156 da. 4 pr. i dan. 12 pals ; 

4 da. 33 dan. 14 pals 5 bip 32 anupals. 

(2) 313 pi*. 3 dan. 20 pals 45 bip ; 345 dan. 31 pals 15 bip. 8 anu. 

(3) 52 da. 18 pals 14 bip 3 anu. ; 1686 baL. 11 ma. 10 da. 5 dan. 

5. (i) 428 wks. 4 da. 1 5 his. ; 4 wks. 3 da. 7 hrs 45 nnn. 59 sec. ; 

26 days 18 hrs 47 nnn 

(2) 34 hrs. 17 min. 36 sec, ; 40 da. 13 mm. 14 sec. ; 

I yr. 37 days ii his. 34 min. 

6. 2 yrs. 101 da. 20 hrs. 25 min. ; 

41 yrs. 97 da 16 hrs. 35 mm.* 10 sec.*; 22*yrs. 216 
20 hrs. 50 min. 10 sec. ; 13 yrs. 49 da. 22 hrs. 37 min. 

7 . (1) 13 1 sap. 6 da.# (3) 212 dan. 38 pals 9 bip. 33 anu. 

(3) 229 dm. 24 dan. 41 pals 46 bip. 7 anu. 

(4) 152 hrs. 20 mm. 45 sec (5) 285 da. 13 hrs. 47 min. 52 sec. 

(6) 224 wks. 2 da. 2 hrs 10 mm. 

8. (i) 108 sap. 5 da. 6 pr. (2) 29 din. 54 dan. 49 pals 44 bip. 

(3) 9 da. 7 hrs. 28 mm. 55 sec. (4) 19 da 17 hrs. 27 mirt. 39 sec. 

(5) ^ 3 wks. 3 da. 22 hrs. (6) 3 yrs. 220 da. 18 hrs. 51 mm. 48 sep. 

9. (i) 524 dm. 48 dan. 53 pals. 30 bip. ; 992 din. 50 dan. 35 pals. 

(2) 418 ba. II ma, 23 da 55 dan. 35 pals 51 bip. 16 anu. ; 

• 652 ba. 10 ma. 18 da. 15 pals 24 bip. 4 anu. 

(3) 3371 days 3 hrs. 45 mm. ; 6435 days 20 hrs. 15 min. 

(4) 15^5 wks. 6 da. i hr. 8 mm. 24 sec. *; 

1394 wks. 3 da. 7 hrs. 20 min. 24 sec. 

(5) 2491 yrs. 247 da. 2 hrs 16 mm. 48 sec. 

10 . (I) 21 din. 5 pr. 5 dan. 30 pals. 

(2) 23 ba. 7 ma. 19 da. 37 dan. 45 pals. . 

(3) 2 da. 13 hrs. 6 min. 37 sec. rem. 47 sec. 

(4) 97 wks. 4 da. 9 hrs. 44 min. 10 sec. rem, 6 sec. ; 

15 wks. 4 da. 19 hrs, 59 min. 36 sec. 

11. (i) 212 dgiys. (2) 366 days. (3) 162 days. . , (4) 659 days. 

19 . 78894000 hip. 13 . (i) 20927* sec. . (2) 65472* sec. 

li 262. 16 . Wednesday. 
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Ex. XXXIX. (p. 125 .) 

I. (i) 6 i97p5. (2) 991826. (3) 519158- (4) 205665. 

?• (i) 57" 1/ 45". (2) 2 rt. ang. 60® 23' 28". (3) 2 rt. ang. 19“ 31' 16". 

(4) 7 rt. ang. 8*^ 21'. (5) 14 rt. ang. 43” 25'. 

3 . 951'’ 28' 6". 4. 127' 42' 51". 5 . 1016'’ 35' 12" ; 692® 39'. 

8. I*' 33' 20' rem. 12" ; 6“ 34' 43" rem. 21". 7. 26880. 

8 . 86829755. 9. 5701 kahans 7 pans 6 ga. i unit ; doz. 

10. 752 kahans ii pans 15 ga. ; 3176 kahans 2 pans 15 ga. 

Ex. XL. (pp. 125 - 127 .) 

1 . £297 TOJ. 2 . 154 ; 370843. 3 . 2723 ; 778. 

4 . 3^00. 5. /,46i. 16^ ; ;£86o. os. 7hd, 

6. 2219. 13J. 9d. ' 7. £^. 4-^ 8. iimi. 3 fur. 14 po. 

9. 9 yrs 131 days 18 hrs. 12 min. 54 sec. 

10 . 1767 dm. 6 pr. 2 dan. 8 pals 45 bip. 15 anupals. 

II. 48 kros 1582 chin, i hath i big. i mush. 3 ang. ; 

2340 bi. 8 k. 3 (h. Ti gan. 

12 . 18783 times, and 18 m. over. 13 . 1705 yds. 14 . bd. 

15 . 2s. 6c/. 16 . 41 lbs. 6 oz iJ dvts 17 . 7 da. 13 hr. 30 sec. 

18 . £2y 6s. Sd 19 . A^s.S. 20 . 7. 21 144062 

22 . 564394385 grs. 23 . 46 ac 3 ro. 27 po. 13 sq. yds. 8 stj. ft. 

65 s(|. in. 24 2 tons 4 c wt. 2 qis. 16 ibs 

25 . I Ib. of sugar. 26 . £3 17*^ ^o\d. 27 . 57 - 

28 - £4- 17J. ioc4 29 91 mi 3 fur. 15 po 5 ycls. 1 ft. 3 in. 

60 . 25 yrs. 2(x>da. 9 hrs. 31 . 118 cwt 3 cps. 23 ibs. 12 07. ; 25^. 

32 . 108 ; 275. 33 (1) 21 120. (li) 537p. 34 272. 35 . 245. 

36 . 2161 ; 11040. 37 Friday; Monda} 08. Friday; Wednesday 

Ex. XLI. (p. 129 .) 

1. £49. 4s. 2 ^31. 17J. 6d 3 . £1. 4s. 4 . £1. 5^. 7J//. 

5 . Rs.\^. 8«, 6. Ks,21. 6a. 9/. 7 . Rs.^4. loa. 8. .^^.930. 4a. 

9. 72 days. 10. ico miles. 11. 160. 12. .^.69. 14a. 

13 . /?^.3i5. 14 , 75 ac. 2 ro. 10 po. 15 . 25 men. 

16 . Rs.ii. \3a. 3p. 17 . 22 mds. 15 sr. 18 . 6 cwt. 3 lbs. 

19 . £1%. 16s. %d. 20. 168 days. * 

Ex- XLII. (pp. 130-131.) 

1 . 3 miles 960 yds. 2 , 202 miles. 3 . 2880. 4 .- 4 ^ds. i ft. 

* 5. 4 mi. 5 fur. 10 po. 2 yds. 2 ft. 2 in. 6. 6400. 7. 7 ft. ^9 in. 

A 4675. 9. 10240. 10, 36 mi. 2 fur. 18 po. i yd. 

11 . 4 yds. I ft. 4 m. 12 . 5 yds. 2 ft. 5 in. 13 . 4 yds. ( ft. 

14 . 2 ft. 9 in. 15 . 6 fur. 2 po. 2 yds. i ft. 

Ex. XLIII. (p. 133.) 

■ « 2/. rem. (^. 2. (i). .ffj.76. 6rt. lOfl. 

3 ., iJ* 4. Rs.ii. ja. f>p. and la. over. 5. 54?. Qrf. 
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6. 7 . T2359 ft. 8. JAS. 7i^- 

9. 6a. 8^. 10. /?j. 374 o. 2 ^. 

Bx. XLIV. (pp. 134-135) 

1 . /?y.i25. 2. A* 9.40. 3. Rs.jyj. 4a. jjain. 4. £^6. ijj. nj//. 

. 5 . A* 9467. Sa. 6 A’s 2 7. A’4iio4 lo^i 8. 3 a. 8A 

9. 96 books. 10 226 ji(als 11. J^s 595 ; 

12 . 12 ('hairs 13 . 109 Sd. 14 . ;t3. lu. 16 . 10 

Ex. XLV. (p. 136.) 

1 3S50 2. T775- 3. 115 . 4. Receives ^. 9 . 136 . 14 ^. 

5 . /C^.iooooo. 6- 128 lbs 7 . 720 yds. 8> 1771* 

9. 72 ft>s. 10 £2. 4\d 11 ^a. 4p. 12 . 185. 

Bx. XLVI. (pp. 137-13a) 

1 20 2. 2!; 3. 240. 4. 418. 5. 19. 6 . 585. 

7. 45. 8 A' '.'14 ; \2^hiilf Rs. ; ‘^20f/r. Rs. ; 512 two-anna pieces. 

9 . 15 mds. 34 SI 6 ( h. 10. 88 

Bx. XLVir. rpp. 139-140.) 

1. Ri\i. 6a. Hp 2 . 5'.^. 3. AV I 7a. Sp 4. 5 lbs. . 

5. 3 a. 4 p 6. 29 io\d 7 13 8. 9. 4 ^ 10. 14 ^als. 

Bx. XLVIII. (pp 140-141.) 

1 A*J.28748. ya 2 Rs() 12a *3. -Sj.5520. Toar. 

4. A' 9. 1352. 8(^ 5 i6jf 3</. 6 £100. 3J. 

7. ;£256. 8. A’j.J?75o. 9 2\ 6d. 10. A’ 9.431. 2.p. 

Bx. XLIX (p. 142.) 

1. A Rsy lOfi 4p. ; B Rs.6. i5(/ Sp. ; C R^i^. i$a, 4p, 

2. AV 48 "13(3: 8/. ; Rv.24 6a \op. 3 A's 47 5a. 2p. ; A*j^54. 1^8.4^. 

4 ;£i 4. 7r 6d ; ^£5. 15.9 5. A Rs 10448. K)a. Up. ; 

• ‘B Rs.S66i 13^ Sp ; C AV 5404. Sa. 8p. 

6. A A*j.278. 14« ; B A\ 836. 10a ; CA*j.T 3 Q 4 6a. 

7 . £73. iif- ; eac'h of the other two £57. i6s. lo^d 

8. ^s.17. 8 a. “ 9. A f(cts Rs6o : B Rs.\8o \ C Rs.4^0. 

10 Rs.iS 2. iia. 4p. \ Ab.i29 I2af loA ; Rs^i. loa. ; 

^.961. \a 4p. ; Rs.38 2a. \op 11 £2. 17s. 8^d. ; .£3. i 6 j . 

12. ;?T. 16053. I5(z. 4A ; 23343 - ¥ ; ^^-29030. 3 «- 4 A 

Bx. L. (pp. 143-144.) • 

1. Each man receives 13J. lohd. ; each woma*n 4s. 7\d. 

2. Rs. 2. la. a A man A’j.1426. 4a. ; a woman Rs. 427 - 14a. ; 

a boy ^J.r42. 10a. 4. A man Rs.66o. 3a. ; a woman 

A!a,33o. la. 6p. ; a boy oa. 6p. 5. 6j. 4^ii 

6. RsM. i2q. 7 . Rs.S- * 8. 70 men. ... 9 .*^j. 25 . toa. 

10. A goat A?p.4. 4a. yp. ; a lamb Ks.2. ^a". 5 ^. ; a calf A?j.6, oamjk 


41 
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ARITHMETIC. 


1 . 

5 . 

a* 

11. 

11 

la 

23 . 

26 . 

2a 

30 . 


35 

36 . 

37. 

42 . 

45 . 

46 . 
47 - 
49 . 
51 . 
92 . 

57 . 

60 . 

64 . 

87 . 

69 . 

78 ., 

74 . 

75 . 


2 . 


•Miscellaneous Examples II. (pp. 146-152.) 

4a, 2 . 1065.' 3. 587. 4 . 2r, 3rtf. ; /^H25o. 

-A*j 5 o, • 7. ^ A'j.I 2 . 4a. ; B /^s. JO. 6a. ; CBs. 15. 2a. 

Bs.S 2. 8a. 9. Aj.331. 4a. 2p. 10 . A* J. 1074. \2a. lop, 

Re.\. ya. 4p. 12. 247 er. 8 ch. lea ; 1897 sr. 8 ch. sugar ; 

2530 sr. rice ; 69b sr. coffee. 13 . Rs.4. 6a. 

i?j.495 73. 5a. 4^. 15 . 54 gals. 16 . Rs.6j. 12a. 17 . 589 days. 

Rs.230. 12a. 19 . Rs. 2. ya. 20 . A 10 ac. ; i? i ro. ; 

Cl po. 9jsq. yds. 21 . Thursday. 22 . 42 gals. 

1600 yds. % ;^2993. 25 . A‘.v 52. 4a. 

The first gains la. 4/ more than the 2nd. 27 . Rs.^. la. \p. 
80 half Rs. ; 240 qr. Rs. 29 . A shnll pay B Rs.y2. 8a, 

23043 days. 31 * Aj.1250. 32 . Piano costs Rs.^y2. ga. 4p . ; 

^table A’‘j.i74. r2a. 8p. ; caipet A*j.8s 6a. 33 . 100 lbs. ; 

AV.i. 5a. 4p. 34 . A Rs.yy. 14a. ; B Rs2^. 4a. 

Aj.25 ; 50 half Rs, ; 100 four-anna bits ; 200 two -anna bits. 

C shall have to pay A A.r.35. 4a., and to B A’.r.26. 2a. 

Rs.io2^. 12a, 6p. 3 a A Rs.26^0 ; AV.I 252. 8a.; 

C Aj.4007. 8a, 39 . 50 tolas. 40 . 2a. 41 . Tuesday. 

5 mds. 8 sr. ; AV.96. 8a. 4 a 25 days 44 Loss Rs.y. 8a. 8p. 
1st AV.3785. 5a. 4p. ; 2nd i?J.2534. la. 4p. ; 3rd Rs.^^^y. 5a. 4^. 
A man loa. ; a woman 6a. : a boy 4a. 

14 double pice ; 36 single pice. 48 yih Fcl>. 1833, Thursday. 
First ;^!4 oo ; 2nd28oo ; 3rd ;Ci6oo. 50 A gainer by Aj.85. 2a. 

A boy ^s.2 ; ^ woman AV.4. 2a. ; a man A'\ 6. 6a. 

Monday, i6th March, 1863. 53 . AV953 J AV.423. 12a. 6p. ; 

Aj.405. oa. 6p. 54. AV.59. 55 . AV.I. 12a. 56. 20. 

20 ; 40. 58 . I mi. 7 fur. 22 pV 3 yds. 59 . 3J. y\d. 

;^4948i2. loj. 61 . 941070 sec. 63 . 91. 63 . 45 miles. 

I mi. 904 yds. 2 ft. 65 . 26 days 20 mm ; 40000. 66. 10 sr. 

/?j.48243. 68. 107 tons 2 c\vt. 3 ([rs. 12 lbs. 

I sr. 2 ch. 2 to. 70 . First y?j.i92o ; 2nd AV.3840 ; 

3rd^j.576o; 4th AV. 7680. 71 . 671 lbs. 40Z. 72 . y?j.i4o. 2a. 

10 ten-seer weights ; 30 five-seer weights ; &c. 

10 sov. ; 20 cr. ; 50 half-cr ; 80J. ; 1 20 siK-pences. 

2nd 16 mds. 5 sr. ; 3rd. 48 mds. 15 sr. 


Ex. LI. (pp. 156-157.) 

(1) 2". 5 ; 2^5.23 ; 2.3.7*11 ; 3'**5-7 ; 2^3^17 : i 

; 3*-5-7 ; 3*5-7*- ^ ^ 

(2) 2'L3 *.ii ; 7 . 1 J .17 ; 3’'-7-29 ; n* 5 2L7.I3 ; 3\5.ii ; 

3-5*-7^ i 2‘L3. 5.7.11* 

(3) ?*3^5’-7 ; 2®*.3.5 7.131 ; 2L3».7*ii ; 7L31" ; 

W-I 3 - ; 3^5*7.13" ; 3 *- 5 * 7 *. 

(4) 2-5^. n".l7 ; 7 ^.i3’'-23 ; 17**29.31 ; 11^13.17.19 ; 

7“.i7**293; 2.5.7*.i3*- 

(5) 2»,3.fL7.JM3 ; I3 '*-i7®-89; 2»X3*X7*xiO 

a.3».5.7*.ii.f3 ; 2*.3*-5*-7** 
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3. (i) 31, 53» ^67 are primes ; 2x43 ; 2’ X3 ; 2^ x 3x11.; 

5* X II ; 2’ X3X 5 ; 2* xicr; ; 3^ X97. 

(2) 397, 461, 727, 953, 971, 997 aie piiines ; 

17” ; 23x29 ; 23x37. 

(3) 1009, 3389 are primes ; 37x41 ; 7x13x19; 

2* X II X 13 ; 41 x6i ; 53x89. • 

4. (i) 3, 5, ; 2, 3, 4, 6, 8, 9, 12 ; 2, 3, 4, 6, 9, 12 ; 5 ; 

3, 9 » 2, 3, 4, 6, 8, 9, ^2, 13 » 2, 4, 7 5 2, 4, 3 J 3, 5* 

(3) 2, 4, 7 : 3, 4, 7 ; 3, 4, 6, 7, 12 ; 3 : 7 : 

2, 3, 4, 6, II, 12 ; 13. 

'3) 5. '3 : none ; 3, 9 : 3, 4. <>> 8, 12 ; 

3, 7, II, 13 ; 2, 3, 5, 6, 9, 10. 

(4) 3, 4. 8, 1 1 ; 3, 3, 6, II ; 3, 7, 9 ; 2, 4. i3- 

5. (i) 18. (2) 9. (3) 16. (4) 4. vS) 8. (6) 30. 

6. 4. 8, II, l6* 22, 44, 88 ; 7, II, 14, 22, 28, 44. 77, IS4 : 

8, 9, II, 12, 18, 22, 34, 33, 36, 44, 66, 72, 88, 99, 133, 198, 264, 396. 






Bx. LIII. (p 

. 158) 




1. 

9 - 

2. 32. 


3. 24 

1 28. 

5. 9- 

6. 37 - 

7. 

41. 

ft 

25- 

9. 46. 


10. 14 

11 22. 

12. 19. 

13. 8. 

14 . 

124 * 

1ft 

9- 

16. 8i. 


17. 442. 18. 2. 

19. 4- 

20. 2. 







Bx. 

LIV. (pp. 

159-160.) 



■ 

1. 

C. 

2. 

38. 

3 . 

6. 4 . 2. 

5. 28. 

3?- 

7. 

27. 

ft 

17. 

9. 

13. 

10. 

39. 11 . 53 - 

12. 131. 

13 . 113. 

14 . 

I 73 » 

15. 

U 7 . 

16. 

55 - 

17. 

•721 

1ft 1536. 

19. 25. 

20. 

105. 

21. 

142857. 

22. 

I 4 f. 

“23. 3. 

24 . 1246. 

26 . 37 - 

26. 

571. 

27. 

24760QQ. 

28. 

1031, 

29. 2003. 

30. II. 

31 . 57. 

32. 

8221. 

33. 

31- 


34 . 

17. 

36 . 23. 

3ft 21. 

37 . 163. 

38. 

6862. 

39. 

3432 


40. 

84. 










Ex. 

LV. (pp. 160-161 ) 


' 


1 

(i)t Yes. 

(2) 

Yes. 

( 3 ) Yes. 

(4) Yes. 

(5) No. 

(6) 

Yes. 


(7) Yes. 
(i) 37- 


(8) Yes. 

(2) 1287. (3) 3432- (4) 257 vS) 37- 


6 . 58,870; 174,7543 


7. 

9. 

11 

1ft 

1 & 


Bx. LVI. (pp. 162-1^) 

fip. 2. 8. 3. 6912. 1 4ogrs. 

390, 638 ; 406, 522. ft 57 mm. 

II. ft 5, 1140; 15, 380; 20, 385 ; 95, 

24060 and 21672 ; 13, 3, i- ^4720 and 415^ 

20 pairs. 12. 2 pairs. 13. >9- Jr 1ft 4^ 

Rs.i a head , A <ii,B 843, C 962. 17. 997i, 10140. 

38. 19. 23. 21. 9920, 10044. 22. 999984, 100149 ; 753. 

• Bz. LVII. (pp. 103-164.) , 

•• (2)240. ( 3 )»^- .( 4 )t 6 Y'’ 


2. (i) ‘144. 
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(5) 2100. (6) 8io. (7; 540 ' 540 . 

(9) 43344- 2286c)Do (ii) 11025. 

(13) 4204200 (14) 236876164. (15) 21600. 

’ . . Ex TjVIII. (p. 164.) 

1. 5491. 2 339fi. 3. 35 5^ 4. 7980 

6. 67868155. 7 4040400. 8 11754483 

10 . 39648. 11. i';9i37 12 2880. 

14. 61688187. 15 7258671 16. 119268375- 

Ex. LIX. (p. 165.') 

1. 240. 2. 80. 3. 525. 4. 180. 6. 120. 6. 68. 7. 144 

8. 12600. 9. 810. 10 1680. 11 840. 12 1 1088. 13. 1260 

14. ?56o. 15. 7560. 16 352800. 17. 6300. 18 10800 

19. 285120 20. 95040. 21 180180. 22. 9828 

23. 120929760 24. 50A0. 25. 9009 26. 98280 

OT. 6630. 28. ^>02910. 29. 138600. 80. 27720 ; 720720. 

Ex. LX. (pp. 166-168) 

1- 77* 3 6 iTiin. 4. 982832 . 5. 144 t1)s. Avon 

6 . 7 hours ; 210 , 84 , 60 , 42 , 35 , 30 . 7 42 rnin. 

8 . 13 min past i PM. 9. £\. 10. 2108 . 11. 8 *^ 5 . 12. 842 

l 3 . 960 pajfes ; 25 chap 14 60 min 15 9883 . 16. 1197 . 

17. 6193. 18. 3521. 19 4199 ; 2431 20. 288 ; 432 ; 576 

31. y?j,io5/ 22. 48 hours. 23 840 hrs. 24. 218 yds. 2 ft. 3 in 
26. 22 ft. 26. 2 nids 10 sr. 27. 740 miles. 

28. (1)10117800. (11)94500. • 


(8) 1225449 
(12) 25200. 
/16) 27720. 


5. 734 H 77 - 
9 14^>'’>4 
13 4029051 


Ex. LXI. (p. 171.) 


1 . 

3. 

4. 


. 5 . 


> iVItti. 3. 1 ; 4 ; .j ; V ; ^ 2 J 7 * ; 9-) ? 5 zoojt- ; 94t’'7 

Tiyo-thirds ; three-fourths ; eij»ht-ninths ; fifteen-bevcntccnths , 
eighty-seven one-hundrcdlhs ; three, and four-sevenths ; eight and 
eleven-sixteenths ; twenty-four, and twenty-seven fotty-fourths : 
one hundred twenty-five, and ninety-one one thousfindths. 


(1) 

(2) 

(1) 

(2) 


M . 1 

V » 


; -r ; 

4 “, 72 . 120, 1 fl 8 

ITT » » "Tjr t -TTT 


« <> 4 , 
» 


l'af*o , 14 2 '» , IrtHI), , 

TT 9 “I-r” ■» ~TT“ » I 1 “n" f 

n 2 2 , ft 8 1 « , ft « , H 2 ft . " 4 t , 1 H n ft <1 

rrj-ff t ’Tirr' f 'Taf » t<t^ > » “riyTr-- 

77 9 77 i TTH * 77 9 ffj 9 7T 9 77 9 7T > 177 t 

77 9 77 9»77 ; 77 J TT7 5 tJtT ’» TVIT J 777 J 7 ^ 7 - 

TjSr ; » riliT 9 r?rT3 5 tftS* I ; 

utIt ; titVtt 9 7777 n 9 ttAt J TTIOTh ; ttWs- 


T§ 5 H 5 tJ > 


fix. LXIL (p. 178.) 

-VV; W; W;-VV-. 



\NSWJiRS. 


645 


2 . 

4. 

6 . 


oTffj TT «*TiO 

\ 9 4?y > 7^ ; ii 5 in* 


3 ) , HO. » (> . » . 1 ^ ^ 

T«o » TIJO 1 Ho # 7io > JT<i » f75 

5 1 1 *Ktic h = ^ ~ ttWd* 


Bx. LXIII. (pp. 173-174) 


2 ( 1 ) 


th /i t 

" IffT 

1 ♦ . s » »J " 

r lb » b ftu 


( 2 ) m 

(3) 

^I) 33 t 4 ; I27 t. ; >305 ■> ; 32?’,! , 8235V ; 22li ; 164;, ; 25. 

(2) 131x4 > 2 ^>tit i M+bi ; ; 3394'’x > 28t" 5 ; I39t4i* 

( 3 ) 76«i t 83*»tf^T 5 06 ^.^, 5 4® »"*» t » » » 5 moi^To*oo*oi* 

2 ? ! 3i\ > 344 I ; 39i(') > I . 34>i'':r ! 474I44- • 


& 


I 00 A l> . J •» 0 . 

1 %G- » i 4 :o * 

a s M t 
4 T<T 

» 4 0 

/ M 7 0 1 1 1 H 1 

TiO J 1 

» 1 < . 
ro 

Tlo 

. - . fl » 

» TT > ■ 

7 . 

(0 

5 i ; 

12 , 443 ; 

178 , 

7() , 28i. 






f2) 

3 1 ; 

2 , 

Ttt ♦ iTiy > 

i\)* ; 

1 1 1 
^ » n* 










Ex 

LXIV 

P 175 ) 





1. 

{ , 

*1 > 

i 

4.1 

^ > I T6 1 4 

9 IT- 


9 '4 M V 

’ : 25 

. 1 ^ 

) 2 

. 5 

9 1 

A 

a 

1*1 

. ) . 

» 7 » 

■i 4 . \-V’ 

. t 

9 4 4 * 

5 . 

6 231. 

7 . 

r 6 1 
“ 7*1 

0 

• 

8. 

-V 

. 

9 9 

10 4 . 

11 , 

12. Vr 



la 

120. 

14 . 6. 

15 . 6 

16 . 









tex. 

LXV. 

(P 176 .) 





a 

(1) 

TT » 

' • . 17 . 1 
■I . » 3 T > 1 

; 4*. 

7 . H 

> 41 > 

. 4 1 

1 > fi>' 






(2) 

44^ 

. 1 > S . 1 ( U 

> 111 J T M » 

. 1 

J - 1 

9 * 4 J 

. It. 0 

F > 1 fi • 9 <1 ») 






(3) 

TT ; 

1 ^ . 1 « 1 . 
T 7 » T&T > 

i 9 1 

j 1 « 1 9 

J M 


• 




(4) 

•IT ; 

4 . 44 . J . 

T J -fT I T J 

, Ml " 

' 34)4 

1 . 

J ftT » 1 

(5) Tb'V » Tir 

» T 1 

f 4 > 

1 1 
T 3 

; #• 


(6) 

444 

. 211. 41 

9 I'HTT » TT'in J < 

1 - 1 , 7 . 

[ 4T » 7 ; 

. 4 » H 1 
) 000 !• 





a 

(4) 

1 « . 

t > 1 

4 . 7 . " . i 

3 I 2 3 J T?) B 9 1 

S 

>• 

(2 MO ) 

i IT ; 

3 

IT* 







Ex. 

LXVI. 

(p. 178.) 





1 . 

(1) 

1 0 

1 7 » 

H* (2) 3 Ti 

1 4 

1 t 

V.3) 44> Ji 

U) 

1 A 

Tn» 

A b 

T 5 ) 

^8- 


( 5 ) 

1 r 4 
TTT> 

At> tVt- 



(6) 4S8,. 

2 7 4 4 7) 

775) 375* 


• 


f>y\ 111 ’) isn» j 4 Hft l’» 4 ‘» • 

\ 7 ) TXbTj 14r3» 1 

ff \\ »»« iJm i^T^i 

\ 9 } T ( 9 B 9 3^3 > 333* 


4 0^* (§^ r/3> Tffij 133* 

(lo) ^.VV, ;?5, ^bxY ; His^. 


2 . 


(^i) ioj JSi in- 
(0 TTj ITj, tt* 

( 4 ) vftrff» Tiriyi* 

( 7 ) tJij 33 Jj 33$> 33? • 


^ 2 ) lij 137 ii* ^3) Tn3» AV 

(5) tA, H8, iyi- (6) ihiiy U, 

(8) Vi. «. 
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/n\ 105 102 ISO 135 H4 /v/xN 2010 2 02 A 2 04 0 90A2 3.0^0 

\9} IJHy TTCfj TT55 TTflTj TaO* U®/ TlFlFi TTflTTj TTlTtyi TTBO» 

208 0 /ifN ’O *» ^ *» rtO i.“ i.2 ii Zi 

TTTO- fa05 ^Oi TlOj ffU- T^i> TT) TTj TS* 

( 13 ) TS^if tWtJ t (^4) IJi* S8J' Vlftf*- 

a‘ (I) 4 ?, (3) iiii, iii4, an- 

( 3 ) HS» HS) t 4 5» •44n- ( 4 ) tVt> tYt» tV^j 4I- 

(5) TJii»» iWit* tViS) •^iV‘1' (*’) 

Bx. liXVII. (pp. 179-180.) 


!• 4 ; 4 ; 4k > 4i; iV) 


a (I) 
( 2 ) 

( 4 ) 

fs) 

4. (I) 

<4) 

( 6 ) 

8.- (I) 
(4) 

a (I) 
( 4 ) 

7. 


LSt? 

19+8 ■ 


T4 » TBK > KS » J O* T > jg_ g" 


X^J -TV 

4 t iitid and m ? and 5 Ij and ; t-* and -i-s* 

T ^-nd tJ ; To, and ^ ; i-? and “y 5 H xt* 

3 of 4 of 6 and J of J of 4 ; H and 

4i of 3 J of 10 and f of | of Viy ; 7 ^ and J of 4 - 

Tf and ; 4 a and ; 8 and 

i 8 i Hi ^1 f- (2) i^o, ‘ir,, a’si (3) ill i^> .Va* 

4 of 2 j, ,5 of 3i, I? of ( 5 ) I of 2 ¥, IS, 3i of 5 

(•7\ ‘L 1 54“^4“74"9 ft ft 

(7) i.r iS, 6 + 7 + 8 + 10 ’ ^ 

(2) H, A? 8 * ?• (3) tfl> }' 2 i ii ii* 

(5) ?i ih il il ( 6 ) gftS ll H 

(2) iJ, H, JS, A 




« i f 


i, f, i. - 

; m- 

Bx. LXVIII. (pp. 181-182.) 


. A, 88 


(5) \% H. 8, A, 


( 3 ) 8> A* A 

(^) I’bi '»> »> l’»' 


a (I) 85; 81; 8.8; ; i,Vb; tJ ; lAV 

(2) 8(^5 ; i6}5 ; 1788 ; 63 i’A : I2,'V- 
• .( 3) ioH ; 3ie ; 13,4 ; 9H ; 414 ; .?? v 

(4) 2i ; ; 2?8 ; I}5 ; 3,V«. (5) SiU ; loUi ; 49188 ; 2oi8- 

(6) 2 ; 2 ; 2/„^. (7) 4l ; >9 ;tV ; SA'«- (») S 82*l- (9) 

(lo) iSiWft- (”) ?3l. (12) loJll. (13) 25. (14) 3f 

(15) 8ij ; 2I. (16) 2548I5 ; 14V’^,1. (17) 5000. (18) 38- 

• (19) 4. (20) 4928. (21) I. 


• Ex. LXIX. (p. 184.) 

a (I) 48 : *1 ; ^ : A ; A ; A- ( 2 ) A ; J 8 § ; 78 ; 6 ^ ; 15 % ; sH- 
(3) 6 ^ 5 m ; 61588 ; »o 8 l. (4) 38 H ; iHI ; 6it3. 

a (1)1- ( 2 ),r«ir- (3) lA* ( 4 ) 2 . (5)338- ( 6 ) 2 *. ( 7 ) 9 A- 

, ( 8 ) ft. • (9) 9^: ( 10 ) lojIJ. (II) 7ftfc. ’ i**- 

I 13 ) 21 ft. . im) 4^' (>S) *518155- 
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Bx. LXX (p. 186.) 

2 . (l) 23 i ; 37l ; 38 ^^,. (2)-2? ; 8} ; li-^ : iiS- 

(3) II? ; 46? ; 6ii. (4) 4ii ; 56^ ; 79‘i^ ; 498. 

(s) 188J ; 2635 ; 37bi (6) 26! ; 8oi ; 86ii ; 240?. ’ 

• (7) 1912} ; 373891^ : m-1 : 58727? ; 1687261^ 

3 . (i) 599* ; 799J ; 1498] ; 1798I, ; 2497^. (2) 989944 ; 549969!!- 

(3) I2499lij ; 24999] ') ; 37499{:I ; 49999i"i : 74999i!i 

99999i*» ; 1249991 (4) 3223.i} ; 32399t^f« ; 998999JMS- 


Ex. LXXI. (pp. 186-187.) 


2. 

(0 

.•(’5 : 

; H ; 

■A ; ,V. : 

a 7 

JOO 

(2) i\ ; A ; 

J H : m- 


(3) 

18J 

; ; 

91 i ; 

s 17. 

( 4 ) i/i} ; 4i4i? 

: 3*j 


( 5 ) 

26 J 

1267? ; 

5?- 




3. 

(I) 

.i'o 5 

4'> . 1 

-irt ' 7 * 

!‘V ; 2. 

(2) ! , 

77:2: li- ( 3 ) 2424 J ; 49848 . 


( 4 ) 

70i'],. 


(5) U- 



4. 

(I) 


(2) 3. 

(3) 

MS 

1 ‘J*** 

(4) Jii!- (5) I- 

(6) 

5. 

(0 

662. 

; 33ft”3 ; 

•A'i. 


(2) » 3 i '4 » 5S 



(3) 

22, 

75 5 3i^io 

; »4r.-( 


( 4 ) 5.A- (5) 74- 

(6) 1 





Ex LXXII. 

(p. 189.) 

• 

2. 

(I) 

*> . 
tt'r > 

5 . . 1 a 

I.I4 f i!Ol * tiO .* 


(2> I??,.; rfS® ; ,(/ 

'lift* 


(3) 4 ; 

.k: 



(4) ? ; ; iV.- 


4. 

(0 

144 

; 24 ; 24 

;\v 


(2) i4i ; lY'rt ; ii'i ; 

; 4*. 


(3) 

T4 ; 

18S ; U 

. *41 

» IhO 


(4) 3,'. ; \n : }?¥ ; 

sA- 


Ex. LXXIII (p. 189' 


1 - U) -iv ; i-j'o ; ri ; s. : A ; '.Vi : « 5 '>. 

(2). ; I ; 2 /:.“; : 4 i ; iiV,- ( 3 ) 141^ : 8 ; 19^!. ( 4 ) 3 ^- 

2. ( 1 )^ 8 ?. ( 2 ) 14 . ( 3 ) 73^i!3 (4) 9ijf8« (5)741- (6)'i4. 

( 7 ) 7 ^. (8) I]. (9) I- (10) I (?I) f>2) 14. 

Ex. LXXIV. (pp. Wljml*# 

1- (I) t¥* : 45 ; ? ; 34 ; 4? ; lilS y*/, ; ?■ 

( 2 ) 24 ; iVs > tVo > ri<. • *4- ( 3 ) i 5 i 2 ^*. 

(4) 3 ; 44tt ; i- (5 ^ tV* i 2Vii ; 

2. (i) 4i, -VuS -VVS -Vfl". (•') f : , • 3. The Jlrsf is the /easf 

and the second is xhep^catest 

4. (i) 15. (2) loVs- (3) til- (4) 54* 

5. (1) 4«. (2) Ui- (3) 7. • 
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• 6- (1) Si- (2) loi- ^3) r.. w; (s) ^S’o- (6) 74',. 

u) 26. (8) ss. (9)'3 i"t. 


. Ex. LXXV. (pp. 192-194 ; 

1. (I) 72iV (2; lO^i, (3) 25t', (4; 1 94,1,. (s) 70TSfl. 

(6 ) i82,"„i , 92,ii. (7) 378 h ; 3''.' (8) 2 Io 8 b 4? 


2. 

(i) 2*. 1 

(2) 4V 

13) 

(4) 2, 

1 1 

L I f 

S' 

3:; 


(f-) 

4 tt. 


(7) 14? 

1 1) 

4* 


(8) 

3r« *• * 




I »' 

1 i* 

(10) 

1 J » " 
3Qrfi* 


(11) 2!.. 



(12) 

1 2 I0 7' 



03) 

1 1 J 

4 

1) 4 

2 HiTS 

(14) 

4?:./, 


(15) ^^5* < 

;i6) 2. 

H7; 

^ itt 
JbOO 

(18) 

Ti‘ 

>9; 


H 0 (1 t 

1 TT >• 

(20) 

tV 4* 

3. 

(I) i6« 

,T. 

12^ 

lOI^. 

(3) 

i 9 t 


4) 

i5l- 

(5) 

3 1 60* 


(6; In, 


(7) 

5ir. 


(8) , 

1 1 

rt 1* 


9) 

1 4 

bT 

(10) 

5* 




Ex LXXVI. ^pp. 

195 197.) 




1. 


2 


3. 

/I J 7 

44 K* 

4. 

*,11 

7 t 2 


5 

J (’ Hrti 


6. 2. 

7. 

py ( 1 

5* 

8. 

9- 

9. 

2. 

10. 

^ 1 u 

H 

11 

]. 12. 

I. 

13. 10. 

14. 

J7||. 

15. 

1. 

16. 

2 i* 

17. 

1 1 \ 

1 

18. 

3* 

19 

i 

20. 

I. 

21 

\ I *■ 

TTii r 

22. 

i 

23. 

z 


2 i. 

I. 

25. 

2/1. 

26. 

IV 

27. 


2a 

15. 

29. 

1 

1 J 


dO 

7 0 >■ 

31. 

4t 

32. 

*13 1 

33. 

902 

34. 

To* 

35. 

4 A 

4 1 

. lO* 



36. 

20tt. 

37. 

36H. 

38. 

1 1 

Tli- 

39. 

24. 

40. 

«i. 


41 

II. 

42. 

I4?i. 

43. 

4- 

44. 

3- 

45. 

li. 

46 

I. 


47. 

2. 

4a 

1 

49. 


50. 

3x^7 1 

. 1 
» _ • 

51. 

3 ; 

j 

IT 

i 

52. 

1 

1* 

53. 

5f*T* 

54. 

i. 

55. 

tV? j 

2i. 

56. 

t s 1 
T0»»0’ 







Bx. LXXVII (pp 198-199.; 

1. (i> rV; 134- (2) to ; sH- (3) I w ; «• u) ; ssi 

(5) ; 2 4. (6) tir, ; 6o. (7; ;i . 1 8-,. (8) : 720. 

• .(9) .Vj; i 8 oiJ.(io) 70ti.(ii; ,4,,, 1890.(12) » 5060. 

2 . 3i in. 3. 211. 4 . 33 s. 5 . 10 times. 6 . 6 min. 

7 . 40424 ft. 8. 720 • 

Ex. LXXVIII. (pp. 200-201.) 

«1. IiVt 5 ^tV^. 0. ‘riri. 3. itoj t'o. 6. t'i* 

7., 6o;2H. 8...tVo. 9 . 49248 ?. 10 . 130-^ 11.2500. 

12 . 2t[’u. 13 . liji. 14 . }8t. 13 . * ' 8. I®" 4 * 

17. l&'-tV 19. tYt. 20.5^88. 21 . 1094 ?. 

22. AV 23. 4 . 24. 4?. 25. 2044 . 26. 99- 27. 4J8. 

28. rs ; tV 29 . sV 30. £ receiveb ; C lei eives ; 

B receives of A’s money after loss, and C i;eceivej jVs 
of ^'s money «fter loss. 31. f'r,- 32. ; iH- 



VNSWERS. 


649 


Ex. LXXIX. (pp. 202-203.) 

1. (1) I^s.2S. iSa. (jU/f. (2) 8«/. (3) ^32. 12s. 9A^- 

(4) ;^70- JO-J- (5) 1 90/. 14 dvvts. gib, ^ 

(6) 19 cut. 1 qi. 17 lbs 7^ o/. ^7} 2 tui. 8 po. 5 ^ds. “IiVit in. 

*2. (i) Aj.5. i«. 5^iA (2) yes.io. 15^?. (3 ) ;£i 3. i3,f. . 

(4) ^ ^5) 6 1 qr. 18^ ; lbs (6) 9 cut. 10 

1,7) 3 fui. 10 po 2 3^db 9 t , in. 1^8; 7 his. 54 mm. 40! J sec. 

X (1) A’j.74. oa. 9ii/. ; A’v 101. 13^2 0^/. , As.416. Sa. Zi\p. ; 

A,j. 1286: 9a. iJl/> 

(2) ;£302. 15s. o\(l ; ;£ii35 . 1 1 j 5 V. 

£ 72 (i(>. IS, 7 ^d, 

13) 8 Ions 19 tut. 3qis 2lb-i. 0^0/ , 17 tons iqcwt. 7 Jjis. 

4 ibs. I 5 o/. ; 71 tons 18 cut. 16 lbs. 4} o/. 

(4) 408 mds. 10 sr. 2^ ch. ; 1088 nitls. 27 si. ch. ; 

1587 mds. 12 bi. 2|i (h. 

(5) 2imi. 6 fur. 7 po 2yds. 3} in. ; 47 nn 7fui. 8po. lyd. lojin. 

4. (i) As. 20. i.)a, i},* ; A’j 17. lo^. , Aj.q. ya, ; 

As. 4. 4a. ItVjA 

(2) £3^- 7-i- 7 VV^W- ; £i^- 

;^ii. 171. 7 t'U^ 7. ; £(> yUA^d, , 

(3) 1 12 Ibj. 13 o/. 4TVa ; 52 lbs. lo oz. 7^J ; dib. ; 

1 1 ibs. 12 r#. 9^ . (US. 

(4) 2 mds. 29 sr. 7, 'A, ch. ; i md. 12 sr. 71*/^^ ch. 

(5) ; y+'li?* (6) 4t » lOiViMrsy 


Ex. LXXX. (pp. 204-205.) 

1. 4Ur, 135^^-; 4iV^-; 15.^- 2 34,V.; I94 tW. 


3. s'a > 3^16 5 i 

8 * tJ ; T 

*i r j Ti H 0 

i2. tA- 


A -. 11.12 

*• j o > r < s» > f ' 


7. 


8. ; »■„ : 310 rh. 


10. Hrii po. ; 2660^ yds. 


H* A > »oo J *uy\io« 
13 . iVac. ; 60911) yds. ; V. » 14 . .“iu- 

Bx. LXXXI. (p. 207.) 


1 . (i) 13a. 4?>. ; 90.4^. ; jVi.i6. 14a. ; 9 "- '7hP - : 

/fj.6. 12a. 9^. 

(2) /fj.364. ; s«. 4/. ; ^^.4. loa. 6;/>. ; 3|^. 

(3) i2f. ; 6i(i if. ; SJ. icw'. ; i6j. 8 /£ ; u. 41* : iw. 7j<£ 

(4) £3- SS- ; 2S. 8 d; gs. 4 i‘i : £ 3 - os- Sd ; £3. 12s. 6d 

(5) £3. 6 s. Bd ; ios. sid ^f. ; Ss. ; £4. 17s. 6d. 

(6) ^ qrs. .34 ibs . ; 10 lbs. ; 6 oz. ; 2 qrs.. 26 Jtbs. 4 oz. ; 

21 cwt. I qr. 9 lbs. S oz. 5 i drs. 
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(7) 4cvt. 2qrs. 8Ibs.; 16s. Sd ; is. (i\d. ^q. ; 4 fur. 26po. 3yds. 2ft 

(8) 6 oz. 17 dwts. 3’f grs. ; 9 oz. 2f drs. ; 6 oz. 6 drs. 2 scr. Ii3 grs.; 

2 fbft.. 5 oz. 13 dwts. 8 grs. 

(9) I yd. 1 ft. loi in. ; i po. i yd. i ft. 5'^ in. ; 2 ro. 16 po. ; 

■ 37*p<). 24 sq. yd<5 6 aq. ft. 108 sq. in. 

. (10^ 3 qrs. ; f da. 22 lirs. 40 min. ; 3 da. 17 hrs. 36 min. 

(11) ipk. ; ipk. igal. ; igal. 1 qt. i?pts. ; 3 Ids. 7bas. 3pks. ijpts. 

(12) 148 c. yds. 12 ft. 1036^ in. ; 27 mds. 10 sr. 13 ch. to. ; 

145 tons 16 cvvt. 2 qrs. 18 lbs. 10 oz. 10 J drs. 

(13) 5 hrs. 36 mm. ; 7 hrs. 12 min. ; 2 pipes 1 15 gals. 2 qts. 

(14) jC? ; da. 13 hrs. 20 min. ; 4^. Sd 

(15) 3 cwt. I qr. 6fts. ; 3 da. 11 hrs. 13 mm. ; j£4. 14s. iid. 

2. (i) 24 . IS. Zd. ; £2. i 8 j. 4^ (2) 19s O^d. (3) £1. 2s. 

(4) I2cwt. 2 qrs. I4fbs. 10 oz. ioi| drs. ; 2 qrs. I7fbs. 1 oz. 3}Jdrs. 

(5) ^da. 23 hrs. 31 mm. 31 *4 sec. (6) 2 mi. 6 fur. 22 po. jin ; 

17 mds. 27 sr. St ch. (7) A'j.5. 14a. (8) £50 

Ex. LXXXII. (pp. 208-209.) 

1. (1) ;^I. I2S. joid. jq. ; £4. 15J. ; £^^9. iis. ii^^^d. 

(2) .^f.486. \oa. 6p. ; y?j.95i. ya. li^p. ; Aj.2687. 9^- 3 i"jA ; 

A?j, 7898 . 2a. (yAp. 

(3) £S2. Ids. oid. }q. ; ;^98. 19^- ; ;^402. 17s. sH 

(4) 25 tons 3 cwt. 3 qrs. 7 lbs. 8& oz. : 

106 tons 6 cwt. 2 qrs. 16 lbs. 14,^1 oz. ; 242 tons 9 lbs. 4^\ oz. ; 
1 100 tons ^ cwt. I qr. 5 lbs. 6? oz. 

• (5) 10 da to hrs. 36 min. S^^^sec.; iiqac. i ro. i po. 2ij5YjjSq. yds. 

2. (i) /?j.I 766. 12a. 11^ ; y?y.49i. 15a. i\p. ; £\. ds. 6jf\d. 

(2) Z42. 7S- if- ; Z46- 4^- oW- \9- : ^£3- Ir?- 

(3) Rs.6$ ; Rs.‘ 36. ja. io{^. ; Rs.^j. iia. ; Rs.i. $a. i,f>. 

(4) 3 cwt. 3 qrs. 18 lbs. I2ij oz. ; 20 ac. 23^ po. 

(5) I da. 19 hrs. 29 min. 46!; sec. ; 7 c. yds. ri c. ft. 1210^ c. in 

(6) 2 fur. 124 yds. 2 ft. ; 4 mds. 29 sr. 

3. (i) Aj.3. 4a, bp. ; Re.\. \2a. bp. ; R5.2b. 4a. ; da. 

,(2) Rs.2S. 5«- 4A ; 4«- ; ^J.i575' 5«- 4p- 

(3) £4^ i-y* Sid. ; 3S. ; 4s. (4) £12. 3s. ; £d. 14s. b}d. ; Rs.40. da. 

(5) 1 1 mds. 1 1 sr, 5 ch. ; 9 cwt. 2 qrs. 

( 6 ) 4 ft. J in. ; 3 sq. ft. 96 sq. in. ; i c. ft. 512 c. in. • 

(7) 102 mi. 4 fur. 1 1 po. 3^^ yds. ; ;^40. 4J. 2d. 

(8) 26 cwt. 24 lbs. 4 oz. ; 36 po. 

. (9) 32 da. 9 hrs. 49 min. ; Rs.79^ 9«* 3iV»;^- 

(10) 2 ro. i84 po. ; ^^22. ibs. 

4. •(!) Rs.$b. 4a. •• (2) ^j.85. 5«. 1 1 4/. (3) £s. i2s. bd. 

(4) £b. loj. 3^d. . (5) £so- ^ ( 6 ) £$. 12S. did. 

(7) Rs.b2. ii«. '9 tV- • (8) 6 mds. 18 sr. 

(9) 7 yrs. 169 da. 34 min. (10) i po. 34 yds. i ft. in. 

Bx. LXXXIII. (pp. 210-211.) 

1 # |T » Tff » 41; Hi 4444- 

S; T’to ; (H; Hli W*: H5- 
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£ 1 ^^; £ 3 ^; £ 37^1 £sUh 
■^•^•3^ » ■^-^'•8^ ; /?j.i5to2 » I^s.Si-yjh, 
sVo J a^ff » ff5«- 6. i* ; i\Vn j 

4tit mds. ; 2^^ bi. ; ^Vw 9« i t 

12 . th 2^ » ill* ** 


Ttfiff » Tffirpn' 

Tij‘.D » iv3t* 


Bx. LXXXIV. (pp. 212-215.) 


1. 

(i) TT ; 

I’l. (2) 

iV,. (3) 

TT ; 

1 2 n 
Tff 4 * 

( 4 ) 


(5) A ; AVo 


(6) 

( 7 ) 

't".V- ( 8 ) 

2 n 

ff 5 n* 





2. 

(0 38 ; 

H 5 . (2) 

(3) 

1 1 1 
lO(S 

; iVVv (4) 

1 K 

in* 



(5) tt’A 

. 2 1 
> TO* 

(6; 

i ^ 

TV 1. 


( 7 ) 

4 n- 

( 8 ) ; -^ 8 . 


( 9 ) r.. 


(10) 

1 0- 
TJ 7 <|. 




% 

3 . 

T 4 ' 

A ‘inn 11 11 
*• a 43 i¥* 

5 . r.i 

» n 

1 4 >. 

6. 

* •* " . 
n ffo* 

7. 

M 4 n j 1 . 0 

a 

‘J H 4 1 

31-4 T* 

Q a O’- . 

». TiTTiy > 

1 *• i 

TTn* 

10. 

» H 1 . 
i 6ft » 

tV^. 

11. 

T-> > TTiSO- 

12. 

1 J 1 

10 ¥* 

13 . (I) 

(2) 

' 3 i 


(3) bV 


( 4 ^) 2 ^ 71 - 


27. Vff*' 


tWt ; I 15 . t\. 16. (T) r'4%. (2) ‘U ; A. ( 3 ) Hi- 

(4) ffib » TO' (S) lo ( 5 > TO* (7) A’o- 

In order of value the fractions will stand thus 
(0 of a cr., ;^T^, A of Kui* (2) I'r of a gui., £^\y i of y 

(3) J of of 10. 8t*., i of AV.7 13c/. 

(4) i of a md., 5 of 3 SI. 6 ch , ^ of 14 sr. * • , 

(5) i of 5 days, ^ of 20 hrs , ♦ of $9 mm. 

Ab* 19 . Vff.* 20 wo. 21. iIVt 22, 23 . Tcrsio* 

26 . A?^.i. sa. Sip- 26 . i fur. 27 . /?j.io; Vff- 
7 CWt. 1 1 lbs. 

Bx. LXXXV. (pp. 216 - 216 .) 

3 days 10 hrs. 25 min 3 sec. 2. 25 mds. 30 sr. ^ . 

£S, 13.?. Sid. i 5 po. 10 in. 5 . 31 years 203 da. 18 hrs. 

^42i days. 7- 344 r‘o’.rTA- 6 24403^0%-^ 

79 wks. 1 da. 22 hrs. 49 mm. 46 sec. , 10. . 

Bx. LXXXVI. (pp. 218 - 220 .) 

JRs.32. 6a. 2 . SSh 3 . /i. 2s. 6d. ’ * 4 . Rsa. i2h. 

£44- i7s- Sid 6. £4- j6j. • 7 . ^200. 

111835^ metres. 9 . bcr 3 \p- jO Rs.22S. 11. 

xVw ; ^J.31250. 18 9 men. 11 7 fu days. 16 . 41* days, 

days. 17 . 7 miles. 18 . 60 cwt. 18 2 lbs. 3 oz. 

4 wks. 2 da. 21 . 85 days. 22 . 12800. JS 3 . ^1.4. So. 

75* • 25 . 100 days. 28 « -^^,43* 27 . lO yds. ix in. 

Rs.46. loa. Sp, 


4. Rs.2. 12 I 1 . 
7. ;£ 200 . 

11 . I 

16. 41 ^ days. 
18 2 lbs. 3 oz. 
^3. Rs.4* So. 
27. 10 yds. IX in. 
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Bx. LXXXVIL (pp. 221-222.) 

1. }2a. 8/>. ^ 2. £3791- 3. 6^/. L Fs.2^76. 

5. loa. 9?,^. *6. 12a. \ A /i?j.3867. 3rt. ; B Bs 3052. 8rt ; C Rs22cx). 
7. Bs.^000, 8 - i£7-22. 13J. 4/^ 9 . ^412. 10. 3jr. 4^ 

11 . J^J.2790.* 10^1. 12. l)cbts. = ;£2523o ; assets = ^i5S58. los. 

13 . ^*^.37350. 14 £Sooo. 16. Dcbts = A’.v' 13600 ; 

asscts*=: A’j935o. 16 . ;Ao666. I'^s. 4d 

Ex LXXXVIII. (pp. 223-224.) 

1 . J?s.i7S2. 12a. 2 . ;£63i. los. 3 AY360. 4 . ;f598. 

5 . ^ 451 . loy 6. A*jr.i20oo. 7. ;£io4o. 8. 6/ 

9. ;^io 8 . 10 . A'^. 11480 11 . £70. 12. Bs.gOo. 

13 . ^3642. 14 ;iC28o. 

* Bx LXXXIX. (pp. 226-227.) 

1 . 4200. 2 . A’j.2r6o. 3 . 120 ^als. 4 . 210. 5 . lyi. 2p. 

6. Rs. 22 ^oo 7 . 3 ro. 24 po ; I ac. 2 ro. 30 po. 8 £7. Ss. 

9 .£1. 5.? 10 . 38 yds I ft 6 in 11 . A 7 ^s 22 14^1. 8^ ; 

B Bs 20. T3«. 4p 12 . Eldest A’ F. 1 2000 ; youn^^er 4500 ; 

wife A\y.27oo. 13 . 16. 4a 14 . Ai. 15000; A^.45oo each. 

15 . 960. 16 , ;£4ooo. 17 . A Rs.114. 4<7. 61, p, /A A j. 12 8. ga, i^p. ; 

^ C*Af.i57. 2a. sip' 18 ^•?* 3333 ’ 4 A » Vu* 

Bx. XC. (pp. 229-230.) 

!• 6 hrs 40 min.* 2 . 24 hrs. 3 . 3 hrs. 384 mm. 4 . 12 min 

5. 3 i¥? lirs>- 6 J. 7 12 mm. past 5 . 8. 58 mm. 40 sec. ; )Vft* 

9- 5 AV 9 Itrs. 10 . 30 mm. 11 . 13 min. ; 237 ] ^als. 12 . 4 mm. 42 sec. 

Ex. XCI, (pp. 233-235.) 

1 . 6 a days. 2 . 4 days 3 The whole. 4 . 36 days. 

5. 15 days. 6 . 33 days. 7 . 10^ daVvS. S. A S days , 

B 24 days ; C 4^ days. 9 . 18^4 days 10 . *. 

11 .* /20 days. 12 . A 45} days ; B 10^, if days. 13 . li he^urs. 

14 . 3J hours. 15 . 12 i days ; A 4vi<-- ; B s^ac. 16 . A 4Vt da. ; 

84^ da. ; C 3rT da. 17 i6tV days 18 . 18 days. 

19 . 8 days. 20 . 4^ days. 21 . A 12 da. ; B 24 da. * 

22 . I4i/, days. 29 . Ai4 days , B 12 days. 24 . 26 days. 

25 . 434 days. 26 . 93 days. 27 . iii weeks. 28 . 23^ hrs. 

Bx. XCII. (p. 237.) 

« . • 

1. 56 . 2. 1 12 . ,3. 90 . 4. 15 . 5. 172. 6. 3456 ; 2304 . 

*• nAs ; i 8 j i'-ri- R AS. 150 . 9. ^j. 24 . 10. Jis. 2400 . 

4 I. 36 gals. 12. 6cxx>o men. • 

' ' Bx. XOIII. (pp. 239-240.) 

Id ,A i$a. iqA«; B Jis.2ig6. to. Sp . ; C RsasqS: 4P- 

i A i?J.I jf&l. 5 B # 1 . 22 . 4«. ; CBS.37. 120. 
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3 . A l^s.6oo ; B Bs.4%0 ; C Bs.^20. « 

4. A Bs.$S. 12a. 2A ; B Rsiiy. 8a. ^p. ; C Es.\y(>. 4^. (ip 

6. A ^i.i200 ; B Rs.^00 ; C R^200. • 

6. A Rs.yy(^2 ; B Rs.2280 ; C Rs.(^<i)8. 

7. A Rs.y(i8 ; B /?j.672 ; C Rs .^(30 • 

• 8 Man, Rs.y , woman, Rs.'^ 8a. ; child, Be i. 2a. 8p. 

9 . A ^50 ; B £\oo : C £100 ; D £1200. 

10 . A A’j 27821'., ; B A’j.3I30t\. ; C A" 9.234710. 

11 . A A’j.6048 ; B Rs.!y76o ; C Rs.t^Ciyo ; P Rs.^Cyoo. 

12 . A /?j.85oi; ; B Rs 7276. 8a. ; C A^.9i72 

Ex. XCIV. (pp 241 - 242 .) 

1 14 mm. 24 set 2. 6 hrs. 3 . 36 J days. 4 . 74 hours. 

5. 72 hours. 6 258 his. 7. 258 hrs • 

8 (1) 120 hrs (11) 1 20 hrs. 

Ex. XGV. (pp. 243 - 244 .) 

1. yds. 2 8a 3 . 200. 4 . 10 gulden 5 . 2601. 

6 . i2c/) 7. 82212 8 A*9 .io66 10a. 8p. 

9 . £iiy6r>. 10 . 113 i;r-> 11 . £802 lor o-j// 

12. 2S olR. nearly 

Ex. XOVI (pD 246 - 248 .) - * 

1 . 2 . t’i 3 16 4 21 5 A^4oo. 6. A^9 3000 

7 . 429. 8. To- 9 3 mds fosi 10 3 ^ • ll.» A Rs 2. 13^1. ; 

B Rs.3. ^2a. ; C iSa 12 . A A’ 9. 10 ; B Rs.20 ; C A9.r0. 

13 . A.99984. 14 A’9S3. 2a. 15 A\9 32 

16 . A 13t^'> days ; B 40^ davs ; C 67 d.iys , 7 ) 93 t ’1 days 

17 . 9a 6p. ; 12a (ip, , 15a 6/y ; Re \ 2a. 6p ; Ac i. 5a 6p. 

18 Aj 5 . 19. A A’ 1.2 8 a ; B Re \ 8a , C* 8 a. 20 . 204^'] in. 

Miscellaueous Examples III (pp. 248 - 253 .) 

1 ; iffiTy*, 2 1 2 1,1. 3^2 4 W Aj. 6666. 10a. ^p. ! 

• B A9.5000 ; C Rs.4000 ; 7 ) Ajr.3333. 5a. 4/ 

5 . A A9 T344 , A A9.1033 6 40!'; days. 

7. • 80 a])ple ; 60 pear ; 48 du'iry ; 40 fijv^rt ; 12 wrflnul trees 
9 Aj 9 2a. 8p. 10 Ai 2102. 8a. 11 2 t\> days 

12 Aj.4. 9a. 6p 13 . 20, T days. 14 . AVu- 16 * Hin* 

16 . 6 days 17 . 600 18 . (a) 25t5V.tV (^) H* , 

19 . 37610528. 20 54 days. 21 . £22. 8s. 28 . Yes ; 

23 . 7 tVt hours. 24 . Rs 5040. 26 . iot^Vt days. • 

26 . 300 gals. 27. 7 to 28 . share = Aj.3o847* 

8a. ; value of mine = A 9.987 12. 29 . and Jif ’» ^^t* 

30 . 14 each. 31 50 yds. 32 . tt- 33 . Aj.4200. 

34 . A9.6111. lotf. 8p. 35 Rs.484. 36 . loj. to be added. 

37 , A jfs.2QO ; B Rs.ioo ; C Rs.700 ; /) Aj.3200. ^ 3 ft 13a. 4p. 

3ft monipy i8j. ; A’s 6y. 8 d. ; C’s i2s^ 

41 P\ n nk. 7A 42 8a. 6^. to be subtimcted 4 l 3 . 10 weeks. 
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44. 45. lo^ days. 46. 3 tV*<* days. 47. £8o, 

48. 16720 tons. 49. t^. 50. 16^ days. 

61. A /^s.6. 1 ^. I?/., B /^s.6. 6a, 52. todays. 53. 2;}^ days. 

54. . si days. 66. 4 hrs. 7} min. 56. 4 men. 67. 30 men. 

58. 169 ; 2 fio. 59 /7 60. 3024 . 61. t 2 a. m. ; 7-30 p.m. 

,62. 12 days. 63. 4 men. 64. ist cask 3^ mds. s 

2nd mds. ; 3rd inds. ; 4tb 2 mds. 


Ex. XOVII. (p. 256.) 

1 . (i) *4; -jS ; *006. (2) 37; 1-54. (3) 24-079; -oooooi. 

(4) 579* (5) '0008; 00007; 0000005. (6) 31500805. 

2 . (1) Five- tenths ; thirty-five hunch edths ; three hundred and 

twenty-six thousandths : one-tenth ; one hundredths ; 
4 one ten thousandths ; five and thirty-seven hundredths ; 
twenty-five ten-thousandths. 

{ 2 ) Forty-three thousand two hundred and sixty-eight hundred- 
thousandtlis ; thice thousand four hundred and five 
millionths ; four hundred and fifty-six ten millionths ; 
ninety-eight and seven millions six hundred fifty- four 
thousands three hundied and tvventy-cme ten-millionths ; 
OTIC hundred thousand and one millionths. 


3. 


4. 


5. 


> 6 . 


(1) 

(2) 

(1) 

(2) 

(3) 

(1) 

(2) 

(1) 

(2) 

(3) 

.(4) 


Tn > 

Iff f “Iffff J Iffflff- I loffoffff 

^ i S > tV> ; i i ; iix ; 

% 5 

•7 


iffiTiuyff » mmsoffoo* 


I H . •$ « 0 7 

ic • r 4 X 

1 . 4 'I . 4 H 1 

TTfi > 4 n > TfhO 


rT»ff » 

.. 11 

Th » JouTiTi ♦ IbfftTo* 

Kffi » nTJff* ** 

si J 61 ; 4tToff I 7“i I 9~>ffnff . 3^7 loVo > 8^5* 

37640 ; 97^515^00 J 732 tTffffff 5 23 V(r>* 7 ’i,- 

•3 ; 7 ; i '3 ; 47 ; '13 ; ’407 : 8'oi ; SS'O ; •oS 7 . 

*0017 ; *ooc^65 ; *0303 j -cxxxdoc; , *ocx)0057 ; 48*76. 

2*13 ; '0213 ; '0002 1 3 ; *0300507 ; *00076359 ; 2040*3005. 
1*6 ; *75 ; *031 ; *o(X>4 ; *0275 ; *oocx>79 ; ‘oooiooi ; * 
•oooocx)79 ; •cx)26i ; •cxxxxxx)oo328. 


Ex. XCVIII. (p. 257.) 

1. (i) 8 ; 80 ; 800 ; 86000 ; Sooexxx). 

(2) -53; 53: 5300; 530000. (3) 130-014: 1300-14; tsoot ’ i ; 

130014 ; 13001400. (4) 800-3065 ; 80030-56 ; 80030560. 

■2, (l) -071 ; -0071 ; -000071 ; -00000071. 

(2) '07358 ! '007358 ; -00007358 ; -000007358. 

(3) '00007 ; '000007 ; 00000007 ; *000000007. 

(4) -001 ; -ooobooi ; •00057426. 

Ex. xcix. (p. asa) 

1. . (1) 756'24ft7. . (2) 4009-36o8a(^. (3) 538'$42202|. 

( 4 ) 433*416458, • (5) 442'io26j. (6) 4852-77877. 



ANSWERS. 


.6Si 

(7) 634'SS29699. (8) 100. (9) 61-58125. (10^ i«o'iiitiii 

2. (I) 1589-6738. (2) 1152-445834. (3) 3033-9704833. 

(4) 81783-378. (5) ;£878-368. (6) 2623-952038 CWt. 

(7) 2170-0457 yds. (8) 6-171256. • 

Ex. O. (p. 269.) , 

1. (j) -18971 ; 11-203; 52‘5564- (2) •117864; ‘806423; -09914. 

(3) 8-00001 ; -03035039 ; -51635. (4) -09 ; -oooi ; 623967. 

2. (i) 27-849 ; 7040-322 ; 3I-58 o()oi. (2) 1-0473 ; 3'02i97S i '0324. 

(3) 4-911002 ; -1431 ; 7‘09484. 

3- (1)786-214; 11-206157; -00099. 

(2) 86-417 ; 82-23224 ; 83340526. 

(3) £-120&4. ; ^54-3249 : ;C'20994- 

(4) 6-399936 mds. ; 22-5124 tons ; 1*438566. ^ 

4. 9-413. 5. 867358. 6. (i) 2 6686; 2-102. 

(2) 644-447. (3) S-454I4- (4) 527-02949- 

7. -2218487 : -999544 ; 1-345679 ; 457-575 ; J-IOI ; -99999- 

8 3-1415927. 9. -54321. 

Ex. Cl. (pp. 260-261.) 

1 . U) -40926 ; -04032 ; 9 ; -7777. {2) 100-17484 ; 21-983^2 ; 

8-2940365. (3) 230-625593; 4> 55-84; •0000373802K 

(4) -123123 ; 0019610652875 ; -0000008. 

rs) -0000003217; 6-7254023544; 5 548075 ' • • 

(6) -00128 ; -000000015625 ; -0000017084592. 

2. (1) -26325; -oooii^o8i6; -00177089; 6-240312. 

(2) 12089115; -0011238573; -147168. 

(3) 20 79687 5 ; -026649 ; 133-46322. 

(4) 108243216; 9-12850715. (5) -0672; -001024. 

(6) -000000001 ; 9-56709. 

3. (1)21-09304541972. (2)210-795537. (3)12-66806; 

• ‘23-68676 ; -001. (4) 678 593664 ; -14726336 ; 9'HH7aS7S‘ 

4. -0177775 ; -001. 

• Ex. on. (pp. 263-264.) 

1 (i) 156-7 ; 31-34 ; 6-268 ; 1-2536 ; -12535. 

i- (2) 128-947 ; 59-514 ,- 9919 ; 4-578 ; 1-526 ; -763. 

(3) -00001108 ; -00000554 ; -00000277 ; -0000006925. 

(4) 5-12 ; -427 ; 2-417. (5) 7® ; 790o ; 3250 ; 225dl2. 

(6) -24172 ; 2-421875 ; -0000746. • 

(7) 10; lo-oi ; 1545 ; 1 10000; 10. 

(8) 281-315 ; -039. (9) 1-092 ; -1092 ; 1092 ; -0001092. 

(10) 15-67 ; 313-4 { -6268 ; 1-2536 ; 12*536 ; 125-36 ; -000012536. 

(11) -007853; -0032; 602400. (12) 3fl(^ 

8. (I) 3-424^ ; 6*26829 ; i7404'278o7 ; ’oo26jf, 



\RITHMETTC. 


J556 


r 

4 

5 . 

1 . 


. 2 . 

3 . 

4 ^ 

9 

1 . 


1 . 

1 . 

2 : 

a 

i. 


(2) -aoTiqo ; 3*21685; *00025; ^ *31579- 

(3) 6*03604 ; 9 T *33^^32 ; 3^542894*03280. 

(0 12*09(7; 5 184 ; 4*032 ; *576 ; *288 ; 19*2 ; 151*2. 

(2) *85 ; 5*1 ; *0075 > ‘00425 ; 2*5 , *01 

(1) *oof34 , *13405 j 1 34057 ; *00521 ; 5*21333 »* M‘89523 

(2) 76293021842*10526; 21670225625. 

(0 *30685 ; 147 ; *0007 (2) 32236*38 ; 2296. 

(3) 20500; 1*569995. (4) *00011 ; 15*845686. 

Bx. cm. (p. 2650 

(0 ‘5 ; *25 ; ‘75 ; *125 ; *625 ; *1875 , *16 ; 3*1171875 ; *008125 
*072 ; *7578125. 

*006640625 ; *03808; 4*0064; 3*16; 4*3125; 6*ocx>5859375 

7*425. 

(3) J't - -053125 - 1*687841796875 ; 1*0693359375 ; 7*00048 ; 

3 00224 ; 4*0010624 

(0 12*7= ; 7('v 23437'; ; 87s ; 2*59373 

(2) 1*25 : *0176 ; 32("*4 ; *1128 ; *6 ; 1*37. 

(3) 83*03335 ; *007080078125. 89*395 ; *0029 

*333333 ; *285714 ; *272727 : *384613 ; *269230 ; *30(;523 -* 

2*916666 ; 8*642857 ; 24*352941 ; 7 326086. 

(l) Ti \ tS ^2') 4, 1 “ (3) tS- ^4) TT* tf ?• 

fi) 120. . . (2) 9. (3) 85*1. (4) 10*175. (5^ *0000125 

(6) 6400. (7) 3 <^8) 562*1 ; 7*i7497094?857142.. 

Bx. OIV. (p. 266.)^ 


(1) *36. (2) *2223 (3^ 1*115 U) ’oo()d. (5) *004. (6) *003 

(7) *16. (8) '0008. 

(O 1260 (2) 12*6. (3) 1466*4. 4^ 5310*6. (5) 14360*58. 

(6) '8433621*6646. 

Bx. OV. (p. 267 .) 

rf ; J t' i To ; 15 ; TrV» ; ! •iHh 2. 2, 4, 5, 8, 10, 20 


Bx. OVI. (pp. 268 - 269 .) 

•3 ; -37 ; a ; ; 2-341 ; ; 4-6 : 1-96 ; -714285 : 

7-461 S3S ; -126984 ; 9 ' 3 o«- 
-507693 ; -i2t95 ; ‘f 509433962264 : 3'6 i4585 ; 
4-8o357i 4’24 ; 7-i803 ; 5'287f ; 3-35^7. 


-oi 3 S ; >-785 i 2-733 !o 8 5 1-0850694 ;^I-^5?3l7t , 
-75240584615 ; 3 ‘ 4 S 16 o 97 ; ro^ 5 W. 
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6. 3570 grs. ; 6840 mm. 

7. 17847*016 sq. yds, ; '38 pt ; 1455*376 ch. ; 4356ydSj 

8. ;£*035 ; ;£*i 675 ; ;£*026s625 ; 00042375. 

9. *0004396 da. ; *086945 ac. ; 1260 po. 

10 . *0213093751011 ; *911458307. ; *183 ton. 

11. *5952380 gui. ; 1*190476 ha!f*gui. 

12. 29965875 ml*; 7*15845714202. Av. , ooo558o357i42Scwt. 


Ex. CXV. (pp. 280-281). 


1 (i) ^j.5. iw. 1*68/. ; Bs.^o. la, r4p, ; 3*2/.; Rs,227. iia, 7‘i3p, 

(2) gs. ; JOS, lid. , ;£;i 4. 4J. 3d ; iis, 4 id v n*6i6dl ; 

15J. 6^d nearly. 

(3) 6s, gid ; 7id. 52^.; gs Bd. nearly ; £s- i2x. 3d . ; Ss, gd 

(4) 7 s. loid ; £1. 6id 2g. ; 15J. ^^d ; 5i</. 

(5) iqi. I4lhs. ; 2qrs. 3na. ; I3ac. iro. i4po. ; I5brs. 43min. I2scc. 

(6) Rs.%, 12a. 9*4^. ; I7rwt. i qr. 2olhs. 8 02. ^ 8 t\ drs. ; 

2 days 12 hrs. 55 min. 2i sec. ; £47, 55. 7\d 

(7) 2^ in. ; 12 ftis. ; 15 po. 

(B) 4ch. ; IS, 3id ; 4ac. 370. 16 po. 

2. (1) *437 5^* ; *062 5J. ; 8*9375^- J 1*27083^ ; 34*87 S-r- . 

(3) ^•628125 ; ;£79o62S 5 1 853125 ; ^•0072916 i £21^%, 

(3) 46875 ; SI 5625 ^ -84765625; 53-8S4I^- 

(4) -9027 ; -09975. (5) -572914 ; 1-43625 ; -61. 

(6) -628125 ; -00628125 ; 628 125. (7) -882899305 ; -7265. 

(8) -455921875 ; 4-34375 ; -89533203125. 

(9) -53846! ; -788257142S ; -089285714. 

(10) •00625 ; -4125 ; -00390625. <• 

(11) -005563... : -30016741... ; -021614584. 

(i4 -8072443IS : -9471596 ; -50983796*. 

.. ^ • 


4 Bx. OXYI. (pp. MS-m) 

\ (i) Jlr.sSLia, 4^. ; ^4.15- ‘J*- >' ^4.38. i2«.^6j>. 

(2) 61 . 2iL4». ‘ 68 ?. ; 114. Sfi* J ^£ 4 . i3#< V 

(3) ;Tp4# 4*4 >>4$*- ^ 

( 4 ) J?4.84#'4<»- Ijinj j ia<*. <4 ; 4bi‘ *kat 

(s) 2 5 inKiT’ **■' 


( 7 ) 



sr. &i 
tcwtf 8 ' 



atnlii> altt 
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kRlTHMETIC. 


(8) £g. 4S. oief. *656257. ,* ;^i640. 

, (9) iw- lorf. ; £19. is. 9 irf 

(jo) ^j.1175. ja. 9*45A ; i/?^.5i6i3. I3«. 7 'S^fi - 1 Rs-iy. iia. 4fi 

(xi) 3 sq.ft, 67*5 ^q. in. ; 2 tons. I7cwt. i qr. 27 lbs. 7 oz. 4 drs 

(12) 25 days 21 hrs. 3*0028.. .min. ; 12 fbs. 2 oz. 1*152 drs. 

3 . (i) 50. 4^. ; /?^.6. 5rt. ; ^^.r. 2<z. 9 * 3 ;>. 

(2) 7J. 6^. ; ;f!. gs i* 47 S/f. ; /?f.3r. loa. Bfi, 

( 3 ) 14 ‘f- 4 ^- ; /?j. 67 . 8 /z. ; 2 * 448 ^ 

(4) I cwl. 2 qr$. 6 lbs. 6 oz. ; 52 mi. 2 fur. 25 po. 3 yds. 

(5) 2oibs. ; I5f. 4/f. ; £1. 14s Jid. ; 24 bi. 6^k. ; i6qrs. 4 bus 
^ ( 6 ) 7 ^*. 2 * 4 ^ ; I 3 fl. 5 * 6 i 6 ^; ^j. 189 . 15 ^. 4 /. ; Rs.2. 7a. \p. 

& £4. 13^, %\(i, l\g, ; /?r.i2. 4. i oz. 17 dwts. 22 grs. 

5. (0 ^.f.22. 14a, 6*4p. (2) i^j. 6 . la. 2p, (3) lOF- II^/. 

(4) 6r. 6d ; i6f. (5^ ^j.21. 12a. r8^ (6) smds. qsr. 4ch 

(7) 19s. i^d (8) £1. iSs. 7d (9) £iS- 

(10) I ton 17 cwt. 2 qrs. 4 ftis. 

Ex. OXVII.. (pp. 284-285.) 

1. (i) *0625. (2) *4729. (3) *675. (4) •057391^- (5) ‘375 

(6) *875. (7) •44472. (8) r 32 S 3 i". ( 9 ) ’Si 5873 

(lo) *4878. (n) *875 (12) *6714285. (13) I 4 ‘ 49 . 

(14) *io 8854 I(?. (15) *0163'?. (i6> *0625. (17) * 95 .‘ 

(18) 3 ' 437 S- (19) 71703. (20) *046875. (21) *36. 



(22) *003. (23) 1*86. (24) i. 


2. *829!. 

3. 

59-53. 

4 

.*6875. 5 . 

*6305. 8. *171396. 


7 . *0816. 

.a 

*2083 

9. 

3*28. 10 . 

*45. 11. *0625. 


12. *5. 

«. 




Bz. CX^II. (pp 

. 289-891.) 



1. 

(i) *3010300. 

(2) 11*704*013860. 

<S) 

$• 74 . 

(1) 

•392754 


(5) 46287-739 

. ‘(6) *95424. 

7) 

985*428337. 

(8) 

1*1638 


(9) 229*92815. 

. (io> *60941. 8. 

(I) 


(2) 

•*495 


(3) 2115*1921. 

(4) 285119*0879907. 


30-799. 

(6) 

(10) 

*13059 


( 7 ) '3*8310. 

(8) 7 * 57788 . 

(9) 

7.037, 

■26544 


3 . (0 *25./ . (2) *1^. (3) a. (4) ,1*4106861. 

(5) •202733-' (6) ‘009706. ,(7) 3't4lS93* (8) '4^ 

(9) 4*89898. (10) *583. 4. (I) 324048, retn. 6 ; 6340*53, *«««• i 

(2) $31695, wan. 96 ; 72773, rem. 34- 

(3) 7aNf^,jt«m, 77a ; 85>» rem, 4*5* 

. (4) SA «*% »«67 ; 739, »423* 

[5) af, iiQli. 4^39 ; 720$, rem. 40081. 
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1. 96r683Z32i 

5. 3- 

9 . /fj.28si2o, 
14 ; 40 . * 

I?: ■« 

2& 


MisMllaneous Hxamplee IV. (pp. 992-995.) * 

9 . - 00 ( 12938 . ' a 360 . 4 . The latter, 

a - 02525 . 7 . - 23957 ... a fis. 7206 . 6 a. 4 - 8 /.* 

10 . 44. 11 . 861 . 12 . 4 - 8 . la 

16 . ;fi 6 . If. 6 d 16 . ^f .360 ;Vf Jfs.zyo ; £-^^. 240 . 

la ^*^.25^. i5a._ 19 ^ 168. 20. 5-677881. 


39. 

3a 

42 . 

45 . 

48 . 


1 . 

4 . 

a 

11. 

14 . 

17. 

20. 


31 . 

3a 

35. 

37. 

39. 

41. 

4a 

45. 


’s property exceeds J 9 *s by ^j.49000 22, 2530-6. 

•075. 21 *225625. 25 . *00256256 ; 256*256 ; *0256256 ; *63. 

1*414. 27 . *03. 28 . *00297. 29 . 7?j.i7. I4I. 8a 

(ip. 31 . g^, 32 . A days ; B 35!^ days. ; 

' 32 - 34 . I 3 l 8 =i 3 ' 433 . 

^i.882oa 36 . 200 gals. 37 . 120 runs. 38 . (i) 181 * (2) *708. 

(3) 4 ’ 4 * 39. 126 sec. 40 . 6*75. 41 . 2 hrs. 30 min. 

69 eggs. 43. JRs, 2^7. 8a. 44 . 35584345 ; rem. is *003^ m. 

*02291! 46 . ^J.2428. I2df. ; A’j.1238 10a. y2p, ; 

Bs.iigo. I a. 4'8p. 47 . me. =* y of me. ; Aj.4200. 

A'j.15. 49 . At,I37. 8a. 50 ;!4I9. 19^. 3^ 


Bx. OXIX. (p. 299 .) 


Aj.54i. na. (ip. 2. 

Ajr.427. 6. Bs.iqys. 6. 
;£i38. 14s. 4d^ 9 . 

Rs.nio. 13 . 

/6893. 19?. SJ/f. 15 . 
47620. i8j. olrf. 1 A 
Aj. 109320. 7 a. 6ip. 21. 
420504. os. ij</. 24 . 
Rs, 202. 13a. lop. 27 . 
45392 . IS. <)id. 

4625. 19J. oid. \q. 
43683. os. i)\d. iq. 

£491. 7 S. l 4 </. |jr. 

^f.102781. 6(t. 9j^. 
JftS 7 o 8 . la. 7 ip. 
iff. 1 7739. 40. v6p. 
412126. qs. ill/i. iq. 
Aj. 1 24479. 2a. 8p. 


Aj.542. 4a. lop. 

£}4- 4 J. 7id. 

^5429. Of. 4^d. 


^f.965, 5a. 4j 
;£i 44. lof. 7 


t 


, 10 . Aj.6839. 9 «' 4p- 


Aj. 1 2241 5. ya. slp. 13 . Aj.^S? 4^1. 
^£1156. os. 7\d. * 16 . Z730. lOf. xo\d. 

JOS. bd. 19 . 42357. i6j. lod 
Rs.i68<j. 3a. 74 p. 22. 435978. i8j. x\d. 
Aj.315597. 3a. 2p. 25 . Aj.16532. 8 a. 8\p. 
As.3379. la. 2p. 28 Aj.50324. 3«. bp. 

30 . 41873- i8j. 3 id. iq. 

32 . A.r.12506. 

34 Aj.7. 2a. lo'bp. 

38 ; ;! 470 . 2.S. oi(d, 

38 . Aj.593. iirt. j}ip. 

40 . Aj.4706. 10a 9p. 

4a ;£83 i. 3 r. z^d \q. 

44 . /?f.Jb833a 5 “* 

46 . ;f 246 i 7 . Of. \\d. Hq. 



Bz. OXX. (pp. 801-303.) •• 

.Rf.198. 20. !*(/>. a iff-SS. 3<?. iqi». *a iKx.506. 40 . oip, 

^r.31619. la. 6 ' 4 p. a A’f.9404. 3rt. o-io 62S/>- a AtS. 141. lli£ 

'1316. 17X. 3f<i 8- ifi3. 4J- 4Arf. 9. £ h <^ i8». 

:89* 6f. lid 11. i:ioS3- ly- 

;406 . m. 9f^d la A’f.22i. o«. 7^^ 

'2. 3f. c^aUt- W- iff.71309- 
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ARITHMETIC. 


11 

II 

80! 

88 . 

81 . 

80.' 

88 . 

38 . 

3L 


Rs£i, 14a. 
Jts.io^S.»ita. 6‘gp. 

/ 2493 . 4s. \ig. 

£46. 

£^m- 7 T-ri^, M- 
Z8095. 4s. 2ia. 
/rj.$68. so. loifi. 

^897. 6r. 6di 
Jis.430. 10a. 

£44. los. Sid. \ig. 


17 . iff. 1014. 50. 075^ 

. \|8. iff.13881. 50. 2i^ 
81 . /105. 4J. 7id. tV- 
23 . Z275. 2f. orf. ;s<r. 
85 . £23264. i3r. 3id 
27 . £16. i9s. 6*0^. 

88. iff. 1 548. 10. 3765^. 
31 . .^f.185. 90. o^. 

' B ^33- *f- 3irf- ifi?. 

* 35 . Rs,2^. iia. 10 


Ex. OXXI. (pp. 303-304) 


t ^^J*. 2277 . 13^- 6/. 2 . ^.f.12973. 6c*. 6^ 3 . ;£44- 3^- 

4 /11870. 3J. 4^*/ *97^. 6. ^^836 idf, 6. /fj.7. ii«* SiP 

7. a’.p. 26882. o<*. 6/. 8 . ;£!144. or iiij',*/. 0 . £117* os. sd- 

10. 53703fts. iSdwts. 6grs. 11. 182 miles 3 fur. i43Hi yds 

18 . i?J‘.448. 7a, 13 . 18 1 mds. 34 sr. 4ch. 

14 . iP.r.11237. 9CZ. 4^. 16 . .^?.i707. iaj. 

16 . ^^^.6089. 9a. sip- 17 . ^J.12659. 6a, Bip. 

U. ;£428. 19. Rs.i7o. 20 . 235 lbs. Tr. 4 o^. i 9 xV grs 


1. -^^.23. oa. 6p. 
4 . £B, igs. II}//. 
7 . ^j.850. 5a. Bp. 
10. ^j.41. 7a. 4p. 


Ex. CXXII. (p. 306.) 

2. Rs.g. 4a. 6}p. 3 . jRs. 22. \oa. 2p. 

•6. -ffj.293. 40. ^p. 6 Rs.xgT. 60. ShP- 

8. R5.27^, 7a. Bp, ^ 9. 'Rs.40. oa. 1 ip. 

Ex. OXXIII. (p. ^9.) 


1 . 


8.* 

a 


u 


4 


(i) 29791. (2) 168210432. (3) 855625. (4) 3 > 25 S ‘875 

(S) 38385223. (6) 2iA<[r‘i (7) 100875809. (8) 14-885595 

(9) 124618464. (10) 355999-6... (u) S3‘844<j87. 

(i) 12321. (2) 388129 ; 38812900. 

(1) 7; 14; 17; 19; 18; 16; II ; ap! 12 

(2) 25 ; 23 ; 30 ; 36 ; 132 ; 252 ; 315, 

(3) 825 ; 6930 * 3528 ; 157s ; 7560. 

7 ; 77 i 91 » 385 ; 6 : 14 5 3157 i 30030. 5 * 900. 


1. (i) 26 ; 

(2) 45 ; 


Bbc. OXXI7. (p. 31&) 

« 7 ; 145 5 S 37 ; 999 ; 267. 

, . . 32; • 234; 907; 9878} 3*63. 

( 3 ) 5746 i 6772 ; 2403 ; 7925 5 2005. 

(4) »070P ; 76008 1 30900Q ; 62573- 

(5) 9':^-5 9688669 ; 887145333- , . 

$‘8} ' 3 ’a 9 ! 4 t 8 ; 13*69;*'' 35 ^ 

TS) p 8 ! *1073 : *0231 ; «* 9 S ; 60*49. 
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(3) 34'I2: 37009; 490-07; 15-367. 

(4) 203-975 ; X)7o8o69 ; -0007008. 

3 . 19. 4 . 144. 5. 210. 6 . t24, 

Bx. OXXV. (pp. 3 U^ 3 lil.) 

1. (l) 1-4143 ; 1-7320 ; 2-2360 ; 3-4494 ; 3-6457 ; 2-8284 ! 3-4641 t 

3-6055 ; 4-2426 ; 4-4721 ; 5-6568 ; 61644. 

(2) 6-6332 : 7-1414 ; 8‘4852 ; 8-9442 ; 9-7467 ; 35-2586 ; 28-2134 ; 
28-3019; 31-6227. 

(3) 75'5843 ; 19*0535 ; 187-4033 ; 94 0053 ; 906 9983 ; 

8513-0157 ; 86-2090. 

3. (1) -3162 ; -4472 ; -5477 : -6324 ; -7071 ; -7745 ; *8366 ; -8944 ; 

-9486; 10954; 1-2649. V 

(2) -2236 ; 2-2583 ; 3-2135 ! *4 ; 1264 ; 'i ; -7141 : *2258 ; 2-0674 

(3) *0447 ; -4743 : *1449 ; -5773 i 2-1343 ; 5*9033 : 17-9368 ; 4-3- 

(4) 1-7724; 13*2382 ; 3*5449*. 5*4233 ; 88-8516. 

(5) 1*5367 ; 2-2390 ; 2-0074 ; 7 0003 ; -2659 ; 7*5878 ; -1410. 

3. (1) -0415692193; 3-1288975694; -2613426869; -5888126640; 

6-6546224536 ; I 2539^4086 ; 8-6802649739. 

(2) -9219544457 : -2645751311 ; 1-7320508075 ; 9-8944428848; 
-0059430631 ; 5-2700094876; -1910497317. 

Ex . OXXVI. (p. 315 ). 

1 * (1) 5 ; 4 . 1 ; I?- ; iJ ; 15 ; h ; Vill- 

(2) 2j ; 34^ ; 18? ; 5 t : 5 ^ ; 6t‘’, ; 33I5 

(3) 55 -r\ i 2684 ; i75t', ; i22t't ; 393tV 

2. (1) -7905 : 3*0822 ; 2-5298 ; -32 ; 2-625 : 8-7649 : 20-4939 ; *0029. 

(2) -7745 : 4*6612 ; 2-0586 ; -9607 ; -9701 ; 4-6150 ; -3717 ; 5-2164. 

(3) -6060 ; -5678 ; -3118 ; -2373 ; 16-9595 ; -0574 ; 19*1646 ; 27*5 tW- 

3. (fj -3 ; *16; 4*3 ; 1*83 : 5*3 ; *01^ : 68-83 

(2) -03^ ; -26 ; 7*3 : 'o^ : 2-3 ; -i| ; -i- 

Bhc. OXXVII. (pp. 317 - 3 ia) 

1 . (1) 11 ; 25 ; 36 ; 13 ; 57 ; 49- (2) 89 : 97 : 321 : 247 : 473 - 

(3) 956 ; 5836 ; 8888. (4) 2 6 ; 5-1 ; 7 9 ; 40-1 ; 2*65^ 

(S) *197 ; *957 ; *101 ; 0299. (6) 4 ; A ; jf ; i94 ; 7| > B- 

(7) lo'iiao; r8o8i ; 1*7099: *4286; 1*5135. 

( 8 ) *7539 ; *8505 ; *8939 .* 1*9813 ! 2 6487 .• •2'6536. 

(9) -125^210; -14422495 ; *33513346*: *28844991 ; 1-29802461. 

tr (») -Si; -425 ; S*| ; *425- 

(3) II -6 : -9283; -6463; -6876; 4*34jyt. 

a 3}#ft,. •* ' *. 6*i6;.l-3i3*. 



ARITHMETIC. 


Ek. OXXVIII. (p. 319.) 


I8 ; 35 5 45 6. 
« r6597a 


2 . 12 ; 17 ; s >- 

4. 4 ; '8 ; I2. 


3. 11 ; 3'47032 ; ’4W74 ; 

6. 2> ; 2*1 ; 799. 


MtBoeUandoye Ebcamples V. (pp. 319 - 322 .) 

S. 3 *.n*. 7 ’.i 3 * j 5 . 2. ip. 3 looooo. 4. tvVv 

J?;.6o 3. 13a. <)p. 6. 3759 - 7 . The second ; "c^oSl. 

|. 9 . .ffj.si738. 3a. ip. 10. £fo. i6r. %d. 11. 1. 

Wife .fff.14508 ; eldest son Rs 12090 ; youngest Rs.niffo ; 
daughter i?j.^72. 14 ;£2i3. izr. 

15 . 63 ac. ; A ya days ; B 63 days ; C 70 days. 

15 . (I) 6’6i4o... (2) -2752057... 17 . 3333283^ francs. 

1055* 1®- 20* 35 nicRsurcs. 

5*99027. (2) o. (3) 77. 22 . A*4.4. 23 . iia 

24 . 6 i ; *0505. 25. 105570 and 950370. 28 . 1*5795- . 

27. 3a. 6*24^. te. 80. 29. T512497. 80 . 2'§71428. 

yi. £2. 15J. 32 . The first is greatest ; second is least. 

33 . 128#^ years. 34 . rV 35 . 645 ; 151 J S^7- 

36 . *00307692. 37. I qr. 13 ftis. to be subtracted. 

38 . 9975 and 9925 ; 10000 and 1001 5. 39 . 7575? hrs. 40 . f 


41.-- ^J. 42 . 14 a- oAV- 


1 1*8208. 
300 miles: 

£S5^ 6s, loy, 

i^d, ; 160 oz. 


42. ItVt! 7 i^V»oV 53. 420 i-ix-dollars. 

46 . 8175 ; ’81^ : 27 ; 75 i i35’»94o62S. 

47. A*s,2§8. ga. ; As.86. J 2 a, 8^. 

49 . *0030422... 50 . yV. 61 . tYvV 

63 . 1*000049... ; 26R3’^. 54 . 67 ft. ; 125. 


53. 1*000049... ; 26K)'i. 
Ex, CXXIX. (pp. 326-329.) 

2 ft. (2) 52 sq. yds. (3) 25 s 


(i) 47 sq. yds. 2 ft. (2) 52 sq. yds. (3; 25 sq. yds. 8 tt. 48 in. 

(4) 35 sq. yds. 7 ft. 32 in. (5) 1 1 sq. yds. 3 ft. 139 in. 

(6) 42 sq, yds. 1 ft. 50 in. (7) 24 sq. yds. 4 ft. 54 in. 

(8) 36 sq. yds, 2 ft. ii5i in. - • 

(i) 683 sq. yds. 2 ft. 25 in. (2) 10 sq. yds. 5 ft 90 in. 

(3) 43 sq. yds. 5 ft. 128 in. (4) 16 sq. yds. 6 ft 27jn. 

(1) 2 yds. I ft. 5 in. (2) n ft 11 in. (3) 2 ft. qjn. 

{4) 13 ft. I in. • (5) 7 y<is. 2 fl. 

55 sq. yds. 7 ft. 73 in. 5 . 96 9 q- ft 95 in. 

7 ft. to in. ; 15 yds. 1 ft. 8 in. ; 15 ft 5 in. 7 . 2ft, 6J in. 

2 ac, 4 po. 9. 5780 sods. 10. 84. 11. 29400. 

72 /t- 18 . 1707- 14 - M 2 sq. yds, 90 in. 15 . 759 - 

8530. ft 5610. It 3 chs. 50 Iks. off the length. 18 . i6\ yds. 

131 It 80 , 6166 acres. 81 (i) i?.r.7468. I2«. 

(2) i?j.678. 5<i* 4#A (3> ^^-68, too- ^p. (4) -^ 45 ^* 4 ^^ 

(0 5?iyds. (2) 142yds. rft. niin. (3) 26 yds. 4 m. 

(li 4p. (3) 9a. U. (3) 

(4i. 48 ft. 14 fto 88 , ao ft. 


(2) 10 sq. yds. 5 ft 90 in. 
(4) 16 sq. yds. 6 ft 27jn. 
I in. (3) 2 ft. 9 Jn, 



ANSWERS. 




27 . HsJi. i2a. 28 . 2 ft. 29 . i?.r.i35. dO«» 15ft. 6in. 

A. 1406:^ sq. ft. 32 . 195 sq. yds. 38 . 14 yds. i ft. 34 . 1310. 

25 . 41 yds. ; zoi yds. 96 . /?^.io5o. > 


* 1 . 

3 . 

a 

4 . 

5 . 

a 

11 . 

la 

19 . 


791 sq. ft. 132 sq. in. 
yds. (2) 248 yds. 


2t*t ft. 


CICXX. (pp. 331-3330 

(1) 875 sq. ft. 126 sq. in. (2) 605^ sq.^t. 
(4) 791 sq. ft. 

(i) 250 y( 

(i) Jis.zZ, 6a. 

(3) ga. 

(i) Jts.76. 2a. 4p. (2) 7 ff. 6 i. 

^.r.47. la. 4fi. 6. /^f.294. 14a. 

a 1 1 3400.. 

12. 8 ft. loj in. 

15 . 16 ft. 

17 . Rs.yj. 8a. 

20. 12 ft. 6 in. 


(3) 798 sq. n. 


(3) 648 ft. (4) US yds. 
(2) £13. igs. lojrf. 

(4) £3- tof. 


5 ft. 


£ 5 - 

37 sq. yds. 

10 ft. 

breadth 12 ft. 
13 ft, 6 in. 

20} ft. ; /?j.42. 


15a. 8/. 


(3) 


£9^ 9 ^- 
£8. 15J. 
A’;r.i2. 6a, 2) 
II ft. 6^ in. 
Height 
77824. 


) la. 


7 . 

10 . 

13 . 

la 

la 

21. /?>.i2S. 

2a 15 ft. 


8,W. 


10 & 


Bz. CXXXL (pp. 335 - 333 ) 


1. 6 ac. 3 ro. 30 po. 22^ sq. yds. 

a 7Pf.i25. 8a. 4p. 4 . 60750. 

7 . 300 stones. a ;^^U7. 15^. 

10 . 352 or 360. 11. 34i| sq. ft. 

la 55 sq. ft. 80 in. ; ^.r.9. 4a. i Ip 
la 378 x’j sq. cu^). ; 7 S^mds. 25 sr. 8 ch. 

Bz. CXXXII. (pp. 338-342.) 


2. 1913 sq. yds. 3 ft. 

5 . Iis.312. 12a. a /^i.i 9454 *' 
9. £176. I7f- 
. 12 . AV.196S. 

14 . 8a. 15. A’i. 274 - 4 «- , 

A'f.378. 3a. 


1 . 


a 

a 

10. 

la 

la 

17 . 

19 . 

2a 

aa 

28 . 

3 L 

34 . 

37 . 

38 . 


(i) 4 cub. yds. 8 ft. 648 in. 

(3) 59 t;ub. yds. 19 ft. 764 in. 
(5) 69 cub. yds. 16 ft. 1036 in. 


(2) 38 cub. yds. 22 ft. 592 in. 
(4) 260 cub. yds. 4 ft. 1053 in. 
2. 3552 cub. ft. 1088 in. 
Rs.246. 15a. 3p. 4. 2 yds. 5 . fVi >»• 

i?3ft. 1 1 His in. 7 . i ft. 6 in. 3 So 44 - 9 . 2ft.6*in. 

lift. 6i in. 11. 5-07 ft. la 29 cub. yds. 17 ft. 

, I ton 3 cwt. I qr. oi Hi. 14 . 2304. 

£4, if. io}dl ijf. la 28 tons 9 cwt. I qr. 1 1 lbs. 14% oz. 

3ft 6 in. la 16 sr. nis c 4 i. 

115 cub. ft 30 in. 20. 195°. 21. loijli tons. 

32 ft » 114- 21 4iVV yds. S». 7fj.376. 5 ^ 3p. ; 3t4^ 

34 yds. ; iP*3984. 6a. • 27 . Depth itft ; breadth 3 fb 

length 6 ft. ; ^^.55. 2a. ^ 23 Rt.2. 6a. ii^p. 

2 tons 1 cwt. 2 qrs. ulSii l^s. 30 . A.f.^89. 9a. 4p. 
aft 3 in. 33 •oooo 4 S 9 -in- 83 4 miles Mr min. 
lA mites. 35 33 min. 24 sec. ^ Af.41. aa. 4^. 

•jn cnb. ft *404 in. ; 33 mds. aS sr. 8 cb. ^ 

II mde. .96I sr, ; i?^.64. aa. ** 






40 . •»774 cnWin. 



m 


ARjlTHMETIC. 


mx. ozxxiii. (p. 3M.) 

(’) "*5 in. ; 8 yds. j ft. iij in. ; 48 yds. 2 ft. 6\i in. 

(12) 2 sq. yds. 138} in. ; 24sq. yds. 72} in.; 30sq. yds. 4ft. 58 tV tn.. 

(3) 2ocu]i. ft. 1377m , ; IT cub. ft. 675 in. ; 3 cub. yds. 2 ft. 934Hin- 
. (4) 8yd8. 1 ft. 3}in. ; 4 sq. yds. 6ft. I35in. ; 86cub. yds. 19ft. 800) in. 

2. ( i) 13 ft. 5'.3'' ; 59 ft, 6'.6'',8'" ; 22 ft. 6'.8" ; 29 ft. 4'.9^ 

(2) 50 sq. ft. 5'.8'" ; 47 sq. ft. 5'.3'" ; 3C0 sq. ft. 2'.4''.3'". 

(3) 4 cub. ft. 7'.6^8"' ; 42 cub. ft. 2\f.io> ; 

39 cub. ft 7'.9''.4"6»^ , 18 cub. ft ii'.6^8'". 

Ex. OXXXIV. (pp. 345-346) 

1. (1) 182 sq. ft. 66 ini (3) 200 sq. ft. 58 in. (3) 212 sq. ft. 7 in. 
' ^4) 27 sq. ft. i'.8".8'". (5) 51 sq. ft. io'.4".o'^4'v. 

(6) 336 sq. ft. 9'.6''.8'".8iv. (7^ 154 sq. yds. 6 ft. 7'.6''.4'".6i*. 

^ (8) 2203 sq. yds. 2 ft. 8'.2".2"".9iv. (q) 216 sq. ft. 6'.o'".io"'.6'v. 

(10) 147 sq. yds. 6 ft:. 2'.ii".6"'.ioiv. (n) 4^3".9 .qiv.gv . 

(12) 2sq. ft 4'".7iv. 

2. (i) 170 cub. ft. (2) 59 cub. ft 2'.8''.4'". (3) 167 cub. ft 6'. 

(4) 180 cub. ft 9".2'". (5) 132 cub. yds. 4 ft io'.4".9"'.6v . 

3. (i) 5 sq. yds. 8 ft 82fJ in. (2) 1696 sq. yds. 6 ft 38JJ in. 

(‘i) 42 cub. ft. 1512 in. (2) 56 cub. yds. 22ft in 

(3) 44 cub. yds. 16 ft 298^-1} in. 5. iBft 9 in. 

; Ex. GXXXV. (pp. 346-347). 

1. (i) 6bi. (2) 4bi. (3) r bf 5kat9ch. 12 ga. 

(4) 32 bi. 17 kat 6 ch. 8 ga. (5) 36 bi. 6 kat 1 ch. 12 ga. 

(6) 136 bi. 14 kat 12 ch. 16^^ ga. (7) 7 ibi. i8kat I2ch. 16 ga 

(8) 55 bi. 2 kat. 6 ch. 8 ga. (9) i36bi. lokat I5ch. 2^ ga 

(iq) 109 bi. 6 kat 10 ch. 19} ga. (n) 15 bi. 8 kat 12 ch. 

(12) 28 bi. I kat I ch. 12 ga. 

a , fi) 8064 c. cubits. (2) 8736 c. cubits. (3) 163680 c„ cubits. 

(4) ^6970 c. cubits. (5) 2592 c. yds. (6) 2900 c. yds. 


Ex. OXXXVI. (pp. 349 350 .) « 

1 . jRs,7, Sa, 8. 150. , 3 . 11268. 4 . ^ti82. oa, 66a 

6 . 75 - 7. 15 cwt 8 4 days, 9 . 30. 4<»- 

U. 30. 12 . 100. 13 . 8a. 14 . 3 tbs. 11 m, 74 drs. 

: 7 f. 505 . months. 17 - & X8> 2 days. 

a3t«dxxjrvii. (pp.36i4sa.> 

X Horse Rs.ajpi ctnr Jis.160. Z. Tea JSe.t. $a. 4^ ; coffte i2a> 
|i ' Turicey lU. ; ftiwl 3s. 4d, 4 iH 

. |k 3^s. 7 . 2 bAys. & Mao 7I > boy t8 hts. i togouier fjt hrs. 

** i ^ aw* .. ■ . 



ANSWERS. . 


667 " 


Bz. OXXXVII7. (p. 358 .) 


1. 1263. 

6. 1 19. 

10 . 737 ; 17- 


2 . 839. 3. 903. 4. 8398.« 

7 . 892430 ; 539a 8 . 1662. 

11. 9999988. 12. 10004390. 

Bx. CXXXIX. (pp. 354 - 355 .) 


5 . 1078.- 
9. 31 


39 yds. 2. 25 vds. 3 . 39 Hyds. 4 . 4. (44). 5 . 3 iiVTyds. 

io6$yds. 7 . 9 points. 8. 4tnin. 47 sec. 9 . A 3 min. 37 ^t sec. ;• 
B 3 min. 48 sec. ; C 4 min. lO. 350 yds. 11 . lopoints. 

Si min. 13 . C. 14 . 5 points. 15 . C by iif-f yd. 16 . si min. 

C ; 40. l8. .<4 7 min. 9/7 sec. ; B 9 min. isH sec. 

Bx. CXIi. (pp. 357 - 358 .) 

The numbers denote minutes past the hour. 


(1) (i) 5 tV 

(2) (i) to«. 

(3) (!) 16A. 

(4) (i) 2 Ixt- 

(5) (|) 27 ri> 

( 5 ) (i) 32 Tt- 

(7) (i) 38A. 

(8) (i) 43 tt' 

( 9 ) (0 49 it- 
(to) (i) S4-tT- 

(11) (i) 12 o’clock.® 

(12) (i) 12 o’clock. 

(0 (0 Si\ ; 27 tV 


(ii) 2in\ ; 54 tt* 

(ii) 27 t\ ; 3 o’clock, 
(li) 3 o’clock ; 32^^^. 

(i) ) 5 tt ; S^tV 

(ii) 10 fx ; 43x1- 
(ii) i6,\ ; 49 tt* 

(>0 21 ry » 54 ti» 

(”) 27T*f ; 9 o’clock 
(ii) 9 o’clock ; 32 t*t. 
(ii) 5 tt ; 3 ^x 1 • 

(ii) loYi ; 43 tt. 
(ii) 49 ti» 

(ii) 43 tt ; 54 tV 


(iii) 38 V*i. 

(lii) 43yT. 

(iii) 49 t‘i- 

(in) 54*. 

(iii) 6 o’clock, 
(iii) 6 o’clock 
(iii) Sti- 
(iii) loiV. 

(iii) 1,67*1. 

(iii) 21*. 

(iii) 27 t\. 

(iii) 32,"!. 

( 3 ) (i) lo+Y ; 32 t“t. 


(ii) 49r'r ; 5 o’clock. (3) (i) 2 It\ ; 43^. (ii) 5 it i 7 o’clock 
(4) (i) 27* ; 49r'r- («) 7 o^clock ; loiV 

3,^imes. 4 . 3 times. 5 . 2 times. ^ 6. 2o}j min. past & 
3611 min. past 4. 8- 2477 min- past 6 1 9 . i87'’7 min paSt 8- 

lOi^V min. gain. ll. i min. div. put back. 

*(i) 4-3*«',or4-37iK'P.M. (ii) 4-S4m'*’-“- 9 }}\ 4-2oH» p.M. 

(i) i 4-20H' P-M. (ii) 3-49I? P-M- O”) i-59ss P-M* 

9 hrs. 18 (nillir sec. P.M. ; 4 min.* 27! sec. 

Bz. OXLI. (pp. 380 - 362 .) 

887i days. 2. lo hrs. 40 min. 367V sec. -a 48 min. 7i sac. 
60 days ; I2hrs. I4min.; krs. 44^1^^* imn. beforo i 

S brs. 10 min. aoKsec. 7. 1 1 o’cloek p^m. a s hrs. lo mm. 
SSmin. 2«f sec. past noon. 19 Shrs- ^mm. U. ^c. losa 
4 hrs. j2 min. l8. lAmin. to i2. 14. On TuesdMr wMini 

wfien one clock marks 9 hrs. 1 1 mm. aa^ the oAjr B hfi 
• ’ S4^in. 30 sec. ^ ^ 

7 o’clock !«• *hr.jl8Aim^ ^ 



ARITHMETIC. 


At 3 ^M. on Dec. 3. 

40 ^ 4 ¥ past 8 P.M. 

8-Ai $ec. • 2A. 10 o’clock. 


I mm. 52^ sec. to 9 P.M. 
Loses 29 
At II P.M. 


4008 days. 


3 hTs. 24 mm. tqSH ser 


12 days before ; 528 days. 


May 21, at 6 P.M. 


1 day 16 hrs. from the time the second was put right. 


Ex. OXLII. (p. 363 .) 
[The numbers denote degrees.] 


1 . (I) (0 4 *. 
(ii) 3 Si. 

(I) (1) 68. 

, 00 46i. 


(ii) 3 ff- (2) (0 20. 

(4) (i) 7 ii. (11) S6«. 
(lij 16. (2) (i) 113. 

(4) (1) 1971 - (li) 73 v 


|^®(i) (1) iioj. (11) 434'. (2) (1) 167. 

>* (11) 95 - (4) (0 9 i- ('•) - »2i. 


(11) 16. (3) (1) 47i. 

( 5 ) (>) - 33 i. (ii) -26f. 

(ii) 36. (3) (i) 136?. 

(5) (1) 14. (ii) -8. 
(11) 75 - G) (0 203. 

( 5 ) <’•) - 24 i- (>0 - 3 >i- 


Ex. CXLIII. (pp. 369-375.) 


r* WWW-/ 

(i) 45 mm. (n) 4 hrs. 2. hrs. ; 13^ miles. 
At I A.M. ; 17 and 14 miles. 4 . loi miles. 

At I P.M. ; 210 miles. 6. At 3 P.M. 

. At 12-35 P.M. ; 89rT miles. 8. UtV hrs. fre 
3¥t miles per hour. 10 . 6-30 a.m. i mi. 

B 6 miles 352 yds. 12. 1 14 hrs. ; 134I mile 

1 1| hours •' 16 . B 2 mi. 154c 

I mi. 40 yds. ; B 9 yds.; i hi. 15 mm. 17 . 

90 miles 19 . 58 mm. 20. 35 mi. ; 25 mi. 

60 seconds ; 530 yds. 23 . 3 min. 

19 mi. ; 35mi. 26 . 4^ mi. 

ii mile. 29 . 3ii miles per hour. 

2j hours. 32 . 3 and i J miles per hour. 

30a *35. 600. 36 . 56 yds. 37. 28 tV miles. 

•9/* rahes. M. (i) 554 sec. 7 i 

15 hrs. 35 min. 42 . 9 hrs. 4B min. i 

16 min. 32 tt sec. 45 . 9 sec. 46 . 2 

74 sec. 48 . 1 mm. 74 sec. 49 . 50 and 


23 . 3 

26. 4l 


s. I9 tt min. 
5 hours. 

19 miles. 
400 miles. 
2§ hours. 

16 hours. 
746 § yds. 


miles. (1; 554 sec. Uv 7 t sec, 

15 hrs. 35 min. 42 . 9 hrs. 48 min. 43 . 463I4 hrs. 

16 min. 32 tt sec. 45 . 9 sec. 46 . 224 miles per hour. 

74 sec. 48 . 1 mm. 74 sec. 49 . 50 and 30 miles per htiur. 

. 297 ft. ; 231 ft. 4 61 . 3 hrs. I min. 30 s 4 c. 

15 mi. 180 yds. ; 14 yds. and i yd. per sec. 

, 22 mi. 280 yds, ; 20 ft. and 60 ft. per sec. 

174 miles. 55. 4| miles per hour. S 6 > 15 miles. 

» • 2 miles. 68. 165 miles. 69 . (1) i see. (ii) 4 sec. 

. 134 miles. 61 . 2ift. 62 . 2740 yds. $ 134} miles. 

I 25 and 30 milds per hour, 64 . 79 i miles. 


■l-safe' 


Ifiaoellandons B^mplm VI. (pp. 378^) 


oa. 

Aa. 


а. . 87Ayd». 

б. 2 < sec. 



ANSW.£RS; 


8100 ; jRs.so. 12a. gip. • 

^(^286492500. 10. /?j.2i64. 6a. 2ip. 

7iJ ft. la 396. or 406. 

18. la 875. 17 . 


9 hrs. 37 t\ min. 
Re.i. 2a. 

31116. 

240 men, 

60 pieces ; 5*630 
cwt. 

^ mile. 


5*6304 in. 


10 . 1109894 . 
20. 45 miles. 
25 . 3 times. 
28 . 942. 


8. If At 

]!• 121*98. 

11 64800.* 

He walked up 6J mites. 
20. 1009805. 

23 . ^J.3. 

Oa 75 clays. 

29 . 1683 and 2431. 


31 . ^r.i8. xoa. %p. 32 . ^^.^.420. 

34 . y?,f. 953 . 35. 3 hrs. 30 min. 


i’mile. 37. *000004 in. 3 a 2s. 4d. per stone 

36 and 24 miles per horn . 40 . 60. 

20 miles per hour. 42 . A /^s.12 ; B Bv.g. 

3] min. to 6 \.M. ; 6 o’clock a.m. 44 . 171. 

2 5'. 26''*^ to be subtracted. 46 . 960 seers. 

9ttVt clays. 48 . 53 min. 30 Vsi sec. past i. 

ga. ^Ip. 50 . 567. 51 . 792 yds. or 1572 

A 12 days ; B 1$ days ; C 20 days. 53 . 27 J yds. 

6 min. 55 . 2HS I'rs. 57 . At 4-25 p.m. 58 . 2J miles. 

80 and 75. 60 . 38, 40 and 45. 61 . i?.s.458. 

A AV.2400 ; B Aj^9oo ; C Bs.240; D Rs.6o. 63 . 45 and 35. 

UK .. an • A ^ 


^d. 46 . 960 seers. 

48 . 53 min. 30 sec. past i. 

50 . 567. 51 . 792 yds. or 1572 yds. 

; C 20 days. 53 . 27J yds. 


23 years. 6S 

45 men. 66 

564 miles. 71 

employ the boys. 7 S 

It loses tUt min. per day 
After 8 days. 

48 centres, 31 outers. 
A.f.446. loa. ; 1 ft. 


65 * 14 beggars. 66. ‘44 days. 

68. 5 yards. 69 . 24 miles. 

71 . It will be more advantageous to. 

72 . Rs.4. 6a. 73. 4^ miles per ho^ 

ay. 75. 30 days. 

77. At 23 iVt min. past 8 ; 7 A miles. 
79. 61 1 4 hrs. 80. loft ; Rs.2g6. 

82 . 124 yds. V*. 


66. ‘44 days. 


Bx. OXLIV. (pp. 387-388). 


1 . H) i ! i : 4 ; i ! ? ; S- ( 

, (3) 4 ! : K J ( 

( 61 } { iTtli ; 

a. (i) 7 : It } 1?^ ! *3 ; 34 : 27- 
(3) 17 Vl 8 ) I ! * ; J : 2 i. 

2 . (I) 8 : 9 ; 24 : 3 H- 


3 > T 7 TT 


(4) V ; : 4. (5) Vf ; K5 ; 4- 


(2) : 18 ; Equal ; li i -tf 


( 2 ) ‘75 : ’ 8 ^ ; 4 5 7- 


(3) 3 8al. 3qts. :42pts- . 

4 . The first and aecond are increased and the third is dimbffhed. 

5. The first is increased and the second and third are diminilihed. 

«. (0 4 : 35 i t 7- ( 2 ) 45 : 364 J ia> : 483 - ( 3 ) 9 ' S^io : 2 

* 7. io{.> <. 8. S's. I 8. 3 ro. 13 po. 5 : 39 

11 9 t : 81 . ' IS. 16 ' : 34 : att ; 35 . 
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Ex CXL.V PP 391-392; 


1 i) /) j3) 5cx;,, 

« 7) 6 208 

lo) T 1 y.)n"> i 5 ^ 

2 6s / 

4 Ihc ^»cl tcim IS 

5 I) 8 21, 


6 h) 7 

7 (1 

9 1 ) 

13 0 8 


1)57 (4) 22i 5^ ’2 (6) SIS 

8) A*\ 116 10/7 8/> 9) A*s 405 

(II) 40 tons 10 (\M (12) o,/z 

3 *>0 , ^^4^ 

th' se< on<l Uini IS 00004 >6 

(1) 171 UJ 's'* 

'V 4>IS ^8i PS 

8 70 lOj 126 lU 
5 11 I* „»N 12 -M7 8f>5 

I- 15 7j9 ’S7 


(I f.4.)0 ^3) I ,8 7V 

1 , 10 ’ 15 11 

0 h 14 19 15 7j9 ’S7 

Ex CXLVI (PP 397-40r 


As 10^9 
2 ■) cl i\ s 
if)-* mcK 


2 60 cl l^ 

6 As ^6 4<i 
8 As 10 11/7 4;^ 


3 /189 3' •'>'/ 

6 CS l^s s 0/ 

9 A 26s 4^^ 




A s S U) 4 * 

AsS^7 87 
A s I 1 8 1 1 *><7 2 / 


22 I, (Ins ^3 -Sn (mh 

25 /i-sc 12 s 10 / 26 A (7 

28 A’r J. 12/7 29 2/1 o p 

3I h'.hjoy bit 3| Z-3 3' 

34 £257 'O' ^ ‘j*/ J fj, 

37 A’i lostxj ^ ^ '4' 

40 Asi 65 o 41 Ah4<x>o, 

43 ft ibO 

46 II« will lo'.t At lO (vt bp 

47 Ai.jO I,* ip , 

49 /6i i2f 50 /3 / tail 

52 CM 53 25 -id»>'> 

56 47 tS d^^'’ 56 89 ft 2^1 'll 


14 f~t^yo 0 15 -S ‘ixS*- 21) SI 

17 /u'- 1,1 M 18 ’ton, S'"' 3qi-s 

/ 20 Aiioi > I 8;^ 21 4'5di\s 

23 "S ft full 24 6 Mills 
26 A Is '■« 27 S months 

29 ill o A 30 A io'’4 

32 /i3 3' in"' 21 ‘'■‘V’ 

35 9 ' 7*A 36 '’1 hotii s 

38 A’ ’ 14/ f>/ 39, Av 11452 n<i 

41 Av 14000 , 2'ip 42 20 ^ ils 

44 ;/;2ih5 161 yi 
, (w 8/ 46 74U<^<1>‘' 

16 yds 48 A 1 51 

) ft / toil 51 1 2 ll 1 2/ 

I 25, d i>s 54 8min 4Sl^‘-'^, P‘‘®^ 

5 «<. ft 2 in 57 28 


61. /I lO' 


59 M uch 8, Sulv'^> It 4 i M 


61 Ai 1; i4'» 


62 Ai tsS 5/, 
Tb'diys , 12, days 67 6 months*' 

65 . loi days 66 .124 . dajs 67 6 month^ 

jm 69 150 leaps 70 o Cn 2 lo 

“ 368 mtn 72 B. tndy .8* IL^' ’ ^ 

73 Ai/>8 4« o « , « / 77 cAlys 

75 21 days 25 AtSy 7« 8 m./> ^5s diy 


78 48 men 


1 iv«i 2 /^S2li2 I4« ^ iw.w 

SstMis 6 174 miles 7 974ni<lti 

% W.J <nen .11 2250 men ^2. 9 days^ 


'■"76 At 87 7 tt Ki,p 21 

79 ;£i3o 6 lot 80 202^ miles 

Ex CXLiVII tPP 404-409) 

2 A^282 i 4« 3 1878 men 
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X 3 . 5A4. 2 tr 11 . 26 0} oz 15 . 300 men. 16 ? p j>uns 

17 48 days. 18 300 men. 19 . 156 rtion 20. 17 (\Nt 2 qis. 9"*, IKs. 

21 1 9*36 days 22 qv oj/f V* 25 days 21 67’*,;; days,^ 

25. 24 limes 26 9 days. 27 . 32 (ia>s. 28 i6r! houis. * 

29 A-J 0/ 30 14 vomrn 31 . 18 men 32 j?.” houis. 

^ !;42 bi i J kat. 12 ( h. 34 AV.392. 4tz 8/;, 35 . 45 men. 

A A’v 75 . lort. 37 7 m boms. 38 . 125111(11 39 . 27 days. 

Jo. 180 men. 41 . 2 ] ft. 42 . 15 men. 43 . 100 nun. 

44 . 1515 )* bricks. 45 . 1250111011 46 6*48 miles 47 . 4 do/en. 

48. 222 i d«iys. 49 . /C\ 330 I2<i. 50 A’i.<iO</). 51 84 men 

52 . 4 adults. 53. A’' yj i<*. 54 3<js weeks 55. i6i ft 


Ex. CXLVIII. (pp. 412 - 414.1 


1. 

4-!^/ 2 

1')', , <1.1) s 

3 . As 4200. 4 10 days. 

5 . 

14 men. 6 

f. A'c/. (y. 

7. 3 lbs. 1 1 O' 7 7' (Irs. 

a 

174 miles 9 

178 iikI- 7 20 sr. 

10 A’s 204. i2if 11 . 240 iium 

12. 

1 1 monihs. 

13 13 4'* 

14 22(j >ds i ft 15 . 7 hotiis. 

16 

Ij’, hoiHs 

17 20 < annon 

18 . »8o men 19 . 5 2,4!^ ac 

20. 

M. 7’//. 

21 men 

22 . 6 iiK'n. 23 - 131! days. 

24 . 

1 20 da\ s. 

25 29’ dajs 




Ex. CXLIX 

(pp. 415 - 417 .) . 

1 

''n if li; 

•<i S) to<» 

( 4 ) MO* *^ 5 ) Mo ^ / 0- 

2. 

1 ) 71 * 6 . 

''>) As 18 13) 58 md% 20 sr (4) Ai 109 ()a 4'8/ 


151 187 hi. i;: 

' kat. 8 « h. ((s) 

171 yds *y) A\, 4 $o ba. 3^.- 


(8^ 2 hrs 12 

mm# 3^) s( ( . 



3 (1)284. '2' 8 9«5373 (4) 5' (5) ^ Si®"- 


(fi) c/s 17 / i<' 3 - iH- W Ss? 

4. {i) ( 7 i. Kt-i s' 4 f’ 0 . ( 4 ) t-'-S- (5) 3 «>V ( 6 ) Syo- 

5 . 2 op. r. 6 2 ? p I 7.43707- 8 77844 9 38896300 . 

10. sScxxj. 11 J 3 lp. <• 12 7>’f3(K>7 13. pr 2 p I 14 600 . 

16 . A40, 16 3608 17 120 ; 156 , 174 ; 150. 

18 . (ion'olt' ; 335 '''>'‘‘1 19 A’t .3379 ii<». 34 A 20. A*j. 3 St>o. 

21 . A’j.iscxao. 22 A’t ijcm. 23 . 4 p. r. pain. 24 . Au8o<x). 25 . aoo. 

, Ex. CL. (pp. 418 - 419 .) 

(i) 4 - (2) 738 S7i42i (3T 13?^. (4) 7 ' 699794 - 

Y (5) 36 ' 9635 . ( 6 ) 10-134875. 

2 . i8'553...yrs. 3 . 5<». 2*4/. 4. tost, loifts. ; gst. 6411)5 

6. 1541. 6. 2531 f84. 7 . 8 -667. ••years. • 

6o4ircars. fl. 60. 10. 14-63 yrs. • 11. 1351. 2 lbs. 

12 . 51°. 13 . A’4.30. 14 . 78. 16 . 13 yrs. 16 . 21$. 

. * ^ Ex. OLI. (pp. 420-424). 

lel. 'is>pt 7 )c^mt. 2 . ^4.656. 8a. . - 3 . loa. 

Xfi 27 $.\ 5 . 7-r- 6- 9<»- loiSA lEr-Ssa. 
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ARIlllMKTIC. 


8 . 9 . /Ci.c). f)a. 4/ 10 2a, 8/. 

11 . 40 per cent. 12 . ii.iin, P 13 . 42? p. c. 

14 . Av.i8 i^a 16 62V p ( 16 96i‘x p. c. 

IV. iV. 9 .(; 58 . 5a. 4/>. 18 270 19 A’s.7. ^a. 4p \ 60]) ( 

20 /\-.K \oa. 2p 21. 5 p c 22. Lciss, 65 j) ( 

'' 23 . 30, ‘t P r. ' 24 . 32 25 3;; p (. 

26 . AN 2of\ 4a ; 25 per cent. 27 AN 2500 . 30 p ( \ 

28 . 400. 29 . Hcwi. 30 pel cent. 

31. lo//. 32 j{, 35 . 33. Tfwt. 73 lbs. 100/ 34 6 scores. 

35. AV.3. 2a 36 AN. 5. 13//. 4/. 37. AV.4. 10^7 

38 10s. 5*A 39 . AN 750. 40 . AN. 7 8rt 

41 3 c\\t. 2 qis. 23 lbs 42 . AN. 100. 

43. AN. ^50 44 Ar.400. 46 . /48. 46 . 12^ pei Lcni 

Bx CLII. (pp. 426-427 ' 


1 . ^1) 224; 33^1 ; 448 (2) A\.25cx> ; AN 3750 , /\N.875o ; Ajr. 10000 

(3'' an 33000 ; AN. 22000 , AN. 16500 ; AN. 13200. 

i4) £}20 , ^370; A384. (5> 180 l)i 12 k. 6 cli 

236 bi. 3 k. J 4 ( b. ; 277 bi. 17k 8 ( h. 

^6^ 50 ; 7 iN 12 8« ; AN 5 , AN.2. ^a ; aV i ro77 8/». 

17) 264 lbs. ; 56 tbs , 40 lbs «8) ^121. 3\ 67/ , 

£i7q, in. ; £2<)2, \2\ 

2 . Saltpetie 336 si. ; sulphur 44*8 si. ; ch,U(().il 67 j si 

3. 3 nuis 12 sr. 4. 270 lbs. ; 198 !b. (nitre). 

5. N. 8511^ sr ; S. 106; sr. , C. 162^ si. 

6 Men AN. 1 2. ha, ; \\onu'n AN 7 ha ; boys AN 6 

7. A AN*.4242 ; J>* AN. 7070 ; CAN 7777 
8* ^ .4^30 ; B £600 ; A £400 

9 . A /\N 1312. 87« ; B AN, 3500 ; CAN 7875 ; /> AN.2 100. 

10 . A’.i 433 ^a. 4/>. 11 . 30 ; 48 ; 7.. 

12 . A ^ AN.(^ ; B AN. 120; C 76 . 1 80. 

13 . Men 5400 ; women 675 ; boys i 50 ; Ritls 45. 14 . ^,83 17^. 

15 . A 200 mils. ; B 300 mils. , C 525 mils ; 1 155 mils • 

16 . 56 h;ilf-crs. ; 40 floiins ; 24 shilling'*. 

17 . 12 h«ilf-cib. ; 24 pence ; 36 sons. ; 96 shillings 

18 . 50 SONS. ; 60 half-sovs, ; 200 floiins 

19 . A AN.1920 ; B /?.9,j44o ; C Bs^i^So ; /MN.4800. . 

20 . 78 rupees ; 132 half-rupees ; 1O8 quarter-rupees. 


Bx. CLIII. (pp. 429 - 430 .) 

AN.150 ; 7?r.2o«» ; 7 ?j.25o. 2 A?j. 325 oo; 


4 A*r.i5oo B AN.I3I2. ha, ; C AN.ii8;t ^ 
The share of each is AN. iigo. i * f 


The share of each is AN. 1190. 
A AN.2340 ; B ^7^.2360. ' 

.M., A k 


8 A?j. 325 oo; 

CA>j.u8^9a, , ' 


ijtf i^M 7 QO. 





16 22 11 dj)S 


12 ;C8 u* , H £13 9J M 

13 ;^486 sy 4(1 ; £730 , £2433 

11 A*\ 1600 15 23^ inonlhb 

17 loi months 18 45=) 

Ex OLIV (pp mi^ 2 ) 

mouths 2 9 months 3 7 ’ UKniths 

M ly 6 92 ■* clays 

0 7 months 7 80 months 8 24111 \piil 

Ex C 1 >V <,pp 434 436 ; 

\ RsT la p 2 Ri 1 '>a <)\'p , Rc i la 5^ 

374 4^31 5334 ^^oiti> 43 j 

6 2 13 7 3 mds , 3 mds , 5 nuls 827 

9 '’S lbs , 56 lbs , *;6 lbs , 28 lbs ot 42 tbs of (cuh 


10 

3 lb:. 

of 1 st , I 

lb of 

2nd 

, 12 lbs of 31 d 


11 

9 

, iS sdlb , 37 

gals 

, 9 K<‘1'’ 

12 4^ lbs 

13 

3 ibs 

3 lbs , 

3 lbs 

2 lbs 


11 

50 lt)S 

of biass 

, 200 

tbs 

of pcwtfl 

15 1S5 tbs 10 0/ 

16 

1 15 O/ 

, 85 07 


17 

7 0/ ft^old , 2 0/ sihei , 2 oz coppci 

18 

20 7 

, Sv iW 


19 

40 apples , 20 

pcai s 

20 

(lOld jC} 17 V T 

oirf , 

biUei 5v iW 



Ex CLVI (pp. 437 438 ; 

1 32 o\eii 2 9iV ^ 3/0 o\en. 4 . 32 oxen. 

3 190 oxen 6 3 ac 7 40 oxen 8 25 oxen 

9 4 tips 10 7 SI 13 ih 11 9111111 12 21 days 



Misoellaneous Examples VII (pp. 441 - 446 ) 

ip 2 9p<i cent 3 Ri i la pe* 100 

omen 5 A Rs 375 , B Rs r^oo , C Rs,}^3^ 5^3 

j ( 7 1 500000 8 I OSS 7 p < 

I ns. pool 85. 10 18 J 11 1000 and 800 


Sa 2p 
22 women 

Khlf 15, pool 85 
131 lbs 
carats 


13 284 p c< 


1 50 at Rs 4 


B A’y 500 , C Rs,}) 3 5a 4p. 
8 I OSS 7 P < ' 

11 1000 and 800 • 

11 625 , IS £24i. 

, '»5j'at A’s3 


W 3 4 «- 

atn^Sjoa 



2s. 6d. ; sugrar, 6rf 19 1 ea, Ae i 1 4*1 ; 

UK I3A 38 iU peJ- t-ent , ^ = ** 

83 ' 200 cub ft 21 £g6 i is 8rf 
, 96 . £So 8s g(f 27 A 120; J 3 7<i i Cizj., 
' mi 200 30 A Jis 30 •, B Rs 20. 

(?fc44^!l,i?*.4a 32 Mrtr,^.72 14a. 2^,; 

’ OK -jc 


JMW# * 



I 48 . 35 ; 15. 49 . Mangoes, u ; plantains, 2j. 

50 . 12, *28 and 44 yeais. , 61 . A‘j.3 4a. ; 7^s6.2r. 

59. 3 mds 30 sr. ; 4 mds 35 si. 53 . A’j.6a 

V’<T p. t. Tncreasc. 55 16/j days. 56 . 200. 

67 : ^r.200 ; A /7f.20 ; i? 40 : C /*.6o ; J) Rs.^o 

58 . Rsa^ ; A R\.So \ H 10^ ; C* A*^ 33 - 4 A > 

^ 59 * 21 gals, tiom the 1st ; 8 gals, fiom the 2inl 60 4t , ii. 

Bx. CLVIT. (pp. 447-448 > 

1 . (i) A*j.io. 14^/ (2) A^.y2i. 8^/ (3^) 12/1. 6p 

(4; Ah. 104. \a, (5) AV.1200. V (?)) A*.s.|8j 4a. 

• (7) .£32. 3 '- iK W .£* 03 - 

2 . ;£io. 3. A\t.io. 2a, 4 A\' 6 o. 5 . Ah. 50. 

Bx. CliVlII, (pp. 449-450 ^ 

1 . (i) AV.272. (2) A’c 49. 3^. 96/. Ah. 88. in. 9*6/. 

(4) Aj.169. i3/r. 3 8/. (5I Ah 28. i4rt. g 6/. (Oi ;£ii8. 3^. 3//. 

(7) /*59* ^7'- 3^J^‘ (^) .£24. 6s. 2*4^/. (9) /,i40. 14.?. 4*5^. 

(10; £2, 3.S'. 3 {/A 

2 . (1) Ah 91. 14/2. (2) Ah.1444 14/7.4*95/ (3) Ah.r)47 3//. 

(4) A'j89o. lo//. ('5) 76.117. 1/7 5*28/ ^0) Ah 474. ^/7 0675/ 

(7) ;£ 22 I. ( 8 ) ^102. 9.S. q\d. '2q. {()) £u. 17'. 6rf. 

\ ,(Jo) ;£ 75 - »ov. 3^i^. -Cq. (11) Xi 35 ^>- los. 6 >/. *44/5^ 

(12) £27 12S, 

3 . (1) Rs.22. 6a, lop. (2) 76.107. ^5^ 4A 

(3) £Vy:i6s.7\ff- (4) ;£ 73 - ( 5 ) Ah.9792. i?/i. ^/ 

(6) /81.10J. 3y, (7) Ah.3Q. 2 / 7 . 2 /. (8LAh.i7i4. 14/7 8/. 

(9) 23 -i 5 'y- 3 ?^- (10) .£2. 19^* 8i//. 

4 . (i) -^.5916. 2/7. 8/. (2) 76.3873 12/7 9*6/. 

( 3 ) / 959 * 13^- 81/7 (4' Rs.27o\, la 7^;p. 

(5) 7vh.i8702. 14a. 4/ 


Bx. OLIX. (pp, 452 - 454 .) 

1 . • i?J4688. 2 . 76 . 1 205. 3 . Ah.32qo. 4 . 3! p. c. 6. 2lp. c 

6. 5f P*<^* 7 . /?.s.I2i63. 2/7. 6inp, 8 £678, 3,9. 

9. 7?j. 8489. 4a. 9/. ^/’/7r/>'. 10, 4 j yrs, 11. i6vrs, 12. ib yrs. 

13 . 44 p. c. 14 , 6 p. c. 15 . 6 yrs. 8 mo. 16 4i p.*c. nearly. 

17. 16 yrs. 18 . 2^^ ff. c. 19 . 76.1140. loa, 20 . 76 . 433 ^ 2 . 8/7. 

21 . 15 yrs, 22 , 12J p. c. 23 , 6^ yrs. 24 . ^£640. 

25 . 76.6878.9/7. 26 . 5 1 p. c. 27 . /\h.2o855. 10a. 

28 . .^J. 3333 * 29 . ^ 10950. 30 . 2J p*.c. 

31 . 6^ p. c . 32 . 3 and 5 yrs. 98 . Ah.40. 

Si Aj. 156. 471. ' , 35 . Rs.i 6 oo; 7?j.24oo.'^ 

. 991 . OLX. (pp. 457 - 458 .) 


I 


Yi'i /ft, 406. <3^ 


(3) ^^.362. iia.'9^;>. 
U) Jfs.UKi. ta.'^A 
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( 5 ) 4 ^. 171 . 2 ^^. 

( 7 ) jCi 237 . 19 S- 2]r/. 
( 9 )A'j *553 iia. Sp. 

2. (i) ^j.459. la , (2) l ^ s , 2 t 

(4) £33- *20384^ 

)3 (1) AV.204. oa, 77184768/. 

(3) A’j.</)i. lyt. 8/. 

4 . (i) AV8104, 10a. 3/. 

(3) /e,s 7155 i5rt. n/. 

(,0 7v*j.i 9422 6rt. 4*677 [2/. 

6. A*j 147. 4^* 4/. nearly, 

7 874278. 


(6) ^ 934 ‘ .l-f. SV- ' ' 

(8) £5 5 3- oj. 4 Uf. marly, 

. 6/^ i^p. (3) A’jr.i285. ioa.»iG/ 

(2) AJ.V46. 5/7. 4 884168/. \ 

(2) Aa*. 3I93. irt 8/. 

( 4 ) £5140- 

( 6 ^ ^2714- 9 '- 9 * 4727 /. 

6. 18. I4.S. 8^//. nearly, 

8. A’s.15540. 6/7 9*8/. nearly. 


Ex CLXI. (pp 460 461 .) 

1 , A’moockx 2 . ;t 3 ^ 3313 * i^ 7 /- 3 . /■133. 6^ 87/. 

4 . A’j 42500, 5 2 pel cent. 6. 5 pt^' cxnt. 

7 . 2I >i'ais. 8. 2\ >eais 9 . 3 years. 

10 . R\ 14C780. loa, 11 . /800 12 ;f43o, 14^.60967? 

13. iop, (., ; AV.2000 14 . ^ 3497 - 5 ^. 4 hi 7 / 15 . 125428. 8a if, 

Bx. CLXII. (pp. 462 - 463 .) 

1 , (1) AV8500. A*j 12CX). (3) Rs. 7Z12. 8a. 

(4) ^>.3150 (5) ^45 in. oiR. (6) £350. 

( 7 ) £3(^7- n. 6 \d, rH) R\ 10445. i5«. 2^p, * ^9) £237, 10 

(loj £8000. 

2 . (i) Ri I2<X). 2/7. ^2; Rs 350. (3) £s. (4) ;£i5. 3s. 9/ 

(5) £70 17 '- 6//. (6 A’\ 482. 14/7. 8/. (7) ;ti2. i6j. 8< 

(8) /lo. I Of 10// (9) Rs(> 22, 11 a. lOf'^/^DT/- 

(10) Zii/f. 13s 4}//. 

Bx. CLXIII. (p. 464 .) 

1. (j 1 7 p. r. (2) 6 p c. (3) 4 p. ( ( 4 ) 2<i p. u 

(5) 4 p. c* (6; 5 P- < • 

2 . •(!) 8 inortths. (2) 3 )I.S. (3) 3^ yrs*^ (^4; 4 «’*>; 

(5)^iy»*s- (6)i5yr^. 

3. 3 per cent. 4 . ts. o{d, ^<7, • 5 . Nolhing, 


Bx. OLXIV. (pp, 466 - 468 .) 


1. ^48134. 8 «» 2 , i: 8 o 8 , n. 4^^. IS-^- 

4 . 6 i yrs. *^ 4 ^ 5 . 2 ^ per cent. , 6 . 7 ® yrs. 

7 , 6i p. c. * 8. A’^7768. 14/7. *2-}/. 9 . A.<.i8o. 

10 , /^ 5 . 25 o. 11 /?^. 5746 . Sa ; p.(* 

ir* ^rs. 337 - 14^. 13 . £1598^ 

| 4 > 80 : §3 ;*^j.320. 16 « AV 45 -, 4A ('0 Aj.I 3. i 

9 /!f.322. ««. 5K;J. 17 . i 7 f- 4 iU . 18 . leTmonth* 


18 . l 9 month$. 
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4»rithmb;i ic. 


'W. 20 Jfs.g, 9^*. 81 . £2Soo, 

88. Disc i6i p. c, ; Int. 20 p. c. 23 . 16 copies, 

2 i. 8^ p. c. , 25 . A'i42oo. 20 p. c. 

|r 27 , • -^s by AV.33. Srf. 4^ 28 A9.7014. 5^. tp. nearly. 

20 * i<3. 4p. nearly ; 4*66... tno. 30 . AV.^78 

' Bx! OLXV. (pp. 470 - 471 ). 

1, Aj.318. 102. 6p. 2. A.f.li685 5/1. 4A 3 . A’^ 8. 14a. r72Sp 

4 . 2s. 6*625^^ 5 . A*c9. 6. JRs 121. 8rt!. 0*534.. 

7. y?J.255. 8 . AV.336. Itf. 9? 9 AS 1585 8^^. glip. 

10 ;£ 547 * 2J. 2if. ; 7 f* 9lf^ H* AS 51238. 14^ iV\\p- 

12 . A?j .57 oa. s^tUA ; /?<?!* 0£i. 13 . {,24 5^- nAV 

14. ;£6o20. 16 . £61. 154 16 . A*f 617624. 13^1. o,Vt»A 

^ 7 . 31st May. 18 *. ii 4 p. c. 

^ Bx. CLXVI. (pp. 473 - 474 .) 

I 1 . AS.65. 12a. 4p. 2 A.J.3507. ya. o*p. 3 . 9v. 

14. AV.138, oa. 4 p. 5. £44^^ 15 '- 6. AS.969. 4a. 9 ' 6 A 

* 7 . £7(>S. 2s. 6d. 8 . AS.16170. 9. Ay.5105. 6tf. 

10 AS.693333. 5^*. 4A 11 . 4i pei cent. 

12 . A’f 23149. sa. 4\lp ; AS,766666. 2a. ^p. 13 . AV.38. loa. Jip. 

14 . ,j^486. y. io[r/ 15 . AV 68806 ya- SVAP- 

* B*. OI4XVII. (pp 479 - 480 ) 


1. Aj. 18772. loa. 9?,JA *7511 fr. 4I t. 

3 . 2648 fr. 69*71 c. ; 6794 fr. 6*61875 c. ^ 4 . 11474 doL 38I c. 

5. 1 24*2675... fr. or I24jfr. nearly. 

6. 30^. per rouble ; gain j^20 i6i. 8<f. 7. 25fr. 73.. .c. 

8. 33.J. 4<i 0 (1) 9 h^'^ .£1- f") iMi fr. in 300 fr. 

10. 410. 14J. 3^^. 11. 996*87 fr. 12. I2J. 6 7^- 

13 ^,2000. 14 . ^^250. 15 . I dol.s= 4*22429 ...J nearly. 

16 . 2500*1.. .fr. or 25 fr. very nearly. 

17.9 Ga*n ^5. 9^. OfrA nearly. 18 . 20 maics 42! l>f« 

Bx. OLXVIII. (pp. 481 - 482 .) ^ 

1 , 3t^ per cent. % 28 !f years. 3 . AV.1600. 4 * 4p*c* & 5 p* c. 

*6. 25*96,. -years, 7 - £n* ys 4r*t^. 8. 25 i >cars, 

. *ax. CI4XIX. (pp. 487 - 488 .) 


1 .. U) Hs.yySo. ..( 2 ) ;£54t«. 3^< 9;^ (3) j£4o9. S^r. nK- 

(4) 2tf ,2i\p. (5) ;^588. <#. <6) /?#.298 o8 . loa. 3,’^ 

(7) y?f.9l75- . (8) £ n ^\ U . lo}<7. 

►4 (1) /?j.i4ioo. (»)-ffA8o65, I 4 <*t illM- ( 3 ) ^^.8051, I4«. 9ti«A 

, ( 4 ) 4 '' 5 S 73 - ■ (W (*4.70830- »«• 3 i^. 


(?? iQlpOtk ( 3 ) ;£ 2966 .^Mi 1 }{& Ai^ 

(<) AfUiititoa *40. 7U4^ '' 



ANSWKRS. 
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(6) ;£iois. If. o\ii. \\q. ( 7 ) /e* 8670. 7 ". ii?A 

( 8 ) 2 s 6 <»- Art'. 

4 . /10039. ^s. 2|//. 6. Rs.ii^. 14/A 6. ’^Cso. i6f. 

7. iVf.22699. 2/». 8. 11212. 9. /ff.6250. / 

10. A’j. 7 Soo 11. ;£i75. , 12. 93^ \ 

13. A’f.624. I la. lOrJJ}.,/, 


Bz. CLXX (pp. 489-401). 


1 . 

2 . 


(i) ;£i 6 s. (2) /i’'. 3 iSS. 

fi) A’f.2400. 

( 4 ) /*.io 9 S. i 3 ». 3l?*A 
(6) /Pf.93u. s«i. CiiiiA 
(1) Rt.iyi'oo (2) £ 
A’<.S2. 5a. 4,\p. 

9 i\- 

/15. 3?. increase. 
; 634 - lOJ. nain. 
A'i.47250. 
qw* 94}- 
" 1 . A*j. 25 gam. 

21 ^52. loj. ; 6 s, 8 //, 


3. 

4 

7 . 

il; 

iS- 


I 


4«. (3) ;£io 8. 3f. ili. (4) Af.2878. I2/f. 

(2) ^ ' 59 . 13 ^. (3) A’f.i3f>8. 8». 

(5) /^J.843. 9 «. S >'iP- 

1785. (3) Ai.44072. JO. 4p. (4) ;£s8oS.,i 

5. ;683 6i. 8//. 6. £122. 3f. 4//. 

8. A’f.54309. io/». lOyVA J 

10. A’y. 20 gam. 11 . /zA. I3>. 4//.| 
13 . /s. i 2 f. 6//. loss. 14 . 90. I 
16 . A>i. 455 . so. 84 />. 17 . 85i. 

l 9 . A’v.2oooo. 20 . 90V,. 

22. ;£53<x). 23 . A?j.9o8o. 80. 


more. 


Bz. CLXXI. (pp. 492-496.) 


1 

2. 

a 

a 

la 

la 

la 

la 

21. 

94. 


3t 

34. 

37. 

40 . 

42. 

4i 


( 4 ) 5 P. 


3 i P. < . 

Aj. 1 8240. 


(0 4J4J p. c. (2) sir p. c. (3) 3U p. c. 

(0 80. ,2} 87^ ( 3 ) 77;. 

954 4 . 85* 8. 834. 6. 4p.i. T 

Af.13800. 9 . 83 rf. 10 - A’f.125000 11 . 

/S631. 5.r. ; ;^90. 6.r. id. gain , 

AJ.138548. 120. 14 . 117}. la 3 p. c. ; ^£582. la*. 

17. A’j 96. 50. ?>p. 18 . io6rJ. 

13409. 8/1. 4tA 20. 94 i. „ ‘ 

A’f.14150. 15/1. I sV. 2 a A‘j. 497 QO 

Af.2S200. 

27 . Ay.i6ooo; Af.24000. 
i 09 T’r. 30 . A‘j.37000. 

/2S7. Jf. S /7 33 . M. m the £. , 

8sf • 3 a Af.4800 j A’.i.52oo. 

r>. ao 15 years. 


£3000, 

A.?. 1 74 14. 15a, ; Av, 

;£: 488 o. 22 . 

AV.19. 13«. 4^, less. 25 . 
Aj.27000 ; A/f 185 more. 
9 ?j. 645 ooa 21 

/32c 5J, more. 

As.igzooo. 


32. 


A^j.4000 ; Aj.isooo. 
AJ.6750; Ar.5250. 

/■rortfi. 


£tqoo, 

£3000. 


38. 

il, 

43. 

45. 


Ak.i 6 ooocx>b. w. 15 years. 
'• - g^. j Aj.45600. 


A*j.4io66. 10a, 
£40 o;£i(>oo, 
£242914, 19s, 

i 


197 ft. . 2. 4S‘09ft. 
. 3365 yds./. 8. > 4«4 ft. 
a 520 i 9 S...ft. 9. 13 ft. 


Bz. OliXXlI. (pp. 498-499.) 


a 38 ft. 9 in. ; 54 ft. 9-6 in, •jsr&f. 


J 153 miles. 

, 4 Xf 3 S ft' 



VUTUMKTir. 


678 


'13,* (I) I. 

( 6 ) 

14 . 3*162... 


(2) 1. 

(7) 4 iV<t- 


(3) *25. ^ 

{«) 3 i?. 

15 . 5 ft. 7i 111. 


U) loo* 


( 5 ) 5725- 


1 . 


2 . 


Ex. CLXXIII. (p 502 ) 


(!) |•36^>o2. 
(5) -SsiSS- 
(9) 2-61803 
O3) J- 573 I 3 - 
(I) V3. 


12) 6-67423. (3) 50401. 

( 6 '> - 43417 . ( 7 ) 4-82825 

(lol I. ( 11 ) 14 . 

^4) -26795. (151 a 

(2) Vi. 1 9). (3) y(i5) 3. ,'i. 


(4) -71070. 
(8; 405143. 
(12) ! -38743. 

1. 394‘1S'. 


Bx. CLXXIV ipp 504 - 506 .) 

•,1. (1) 170300031:110111 ; 1 703000-3 cenfrin 
. (2) 50 000037 kiloiti. , 500<xx)3 7 lentim. 

J 2. ( i) 5330003-000002 sq ni. ; 53301x13000002 sij. millim. 

T (2) 7-25 sq. m. ; 7250000 sq. millim. 

» a (1) 126-075 gr. ; 126075 kilog. (z) 530 45 gr. ; -53045 kilog 
4. 76300-05 aies 6. 530<yK)4 65 (let il 

6 . (1) 24 14 fr ; 2414 c (2) 480-0575 fr. ; 48005-75 c. 

(3) 5-08 fi. ; 508 (. 4) 55 536 fr ; 55 . 53 ‘'i c- 

. 7. . 127 ficlrls. - 8. 12 9. 180 fr 74 i. ; ;^2 i6f. io\d. nearty. 

10 . A will have 24 hi-rtai. 80 aies ; li 22 hc< lai 4 arcs ; C 33 lic( tar. 

16 aies; 11. 7I days. 12. tiearly \ \\d. nearly. 

la 297 fr. 50 r 14 . 6(.- 15 2fi 91c 16 . i6oofr. 17 . 6p.r 

la 19 197*81 . inct. 20. 7 N.ib. 15 fr 85 c. nearly. 


Ex. CLXXV. (p. 607 ) 

1* (0 59*70 ni. ; ^976. 3 fl. 5 r 8ni. 12) 18065 ni. ; 96239 m. 

(3) |4435 *»• ? 2^54- 5 2 c. 5 in. 

2. (,1) !<'. 8^ m« ; 4 c. ij m. ; 2c 2*9i6m : 2 fl 5c ; jfl. ic 65m. ; 

• . I fl. 5*2083 in. ; I fl. 5 c. in. 

(2) 2 n. I c. m. ; 7 fl. 8 r. 4^ in. ; 6 fl. 4 c. 8 * 958 J in. ; 

^4. 4 fl. 2 c. *83 in. 

• (3) 7 fl. 8 (. 3^ in. ;f!6 fl. 4 c. 8*9583 .^5' 4 A* c. 9*79^^ J 

8 fl. 9 c. 7*916 ni. 

*3. (1) iBx.** \\s(l ; 9J'. <^d. ; j[^\. f^s, 8d ; i8jr. i^d. *0864^. 

• (2) ^3. 12I sfd, ; h. i6j. ; ^29. i 7 Jr. 6*24//. ; £, 1 ^- 

4 . ;6990. 6 fl. 7 c. J m. 5. ;^243. 2 fl. 6 c. 4 m. 

® £^^^ 3 * 2 fl. 8 c. 5 m. * 7 . £1^ 3 fl. 2 c. 5 in. ; £ 6 . 2 fl. 7’c. 4. m. 

8. Z*74. 2 fl. 3 c. 7 ni. 9. £10. 6 fl. 5 c. ; £11012. 4 fl. 

10 * ;^osi. 7 fl. 2 c. I m. 11 . £76. 8 fl. 3m. 12 . 7 2*2359.. .iTi 

Ir 9 - 9^0 <*^'9 3 fl- 6 c. 14 789.^ • , 

1ft * 17^2 : 00T.16A. 
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Midcollaneous Examples Vi II. (pp. 510-511) / 

1. /i ’9 2i4o. 2 mil Man h. 3. 4 .£273.8^.9//, 

6. ^237^>- S'f- 6. ^2577- I2V. I//. 7 lort. 8/. 8. 

9 . 155 • *47 10. ^*390 2J. 11 224 seers. • . 

12 ;£i6o. 14,9. 3?</ 13 . 4 p.o. loss 11 » First AV.i, 8<*. per Ib.l; 

secrind AV i. i2/«. per lb 15 £250. 

10. ;£i 92307 V^ .£ 57592 >t. 17 - £2200, 18 . /\'s, 3 S 3 S- 

19 . ^8. iSJ. 2{i// 20 933 ^ 1 ^^*^ 21.^5977 22 . s»r- 

23 . Z-'45o; >£2205. 24 6|Y,,9. 25 . 600 scp ft. 26 . A\9.264. . 

27 . 'Ihe 3 pei rents ; 19J. 7^t/, j*am. 28 * ^*500 29 . A’j. 39440 ; 

A’9.156o. 30 . 6776. 31 ^,10. 1 9 . 9 . decrease. 

32 . 3 h pc. £1200. 34. A*j 280 35. 96; 19. 

36 . 21; for 37. 5.9 c8 f)oft.- 39. i7J“. 2j</. 

40 . iMrst ;£io 13J. 4/f. ; second ;£i i. 139. 4^^. 

41 . A^j.729<xxxx). 42 . 32 25 p. c 43 . A 28 yrs. ; B 32 yrs 

44. 4 i p. t 

45 . .433 yrs. ; B 28 yis 46 Circuitously, by 35 985 inilrecs. ^ 

47. 5*51 p.c . 48 4 p 9 49 . i. 50 12 yds. from 
51 . 9 V. 52 . 22 > IS aj»o ; j 8 yrs. hence. 

53 . A'j.2iio6. Sir ; As 18232 Ha, ; AV. 15000. 

54. 0102045 o/. ; 25 17 tidiKs. o 5 . 25 fr 53] c. ; 25 fr. 14} c. 

56 . ^*687, 14X. 8y. 57 . AV.5110 58 AV.2600 ; AV.358P. ^ , 

59. 24092. 60 . j£to 61 . c) 23515302409. 

{2) 10192. 63 . ih loses ;£’2 40 63 . 6; pc. 

64 . £^2275. 6o. i) AV.137. (n) AV.39. •4^f. 

66. AV.i29(x^ ; AV 1 1220. 67 . A 2 * 5 ^ ; B £t 14 ; 

C £^j ^ ; 68 AV.6500. 69 js, S// 

70 . AV.210 ; AV.1U5 ; AV.72 ; AV.42. 71 . AV 18 2a, p.c. 

72 . J7?pt. 73 . 2 ' 4700 - 74 . 9i'i per <;cnt. 

75 . A reciMvcs 6 s. 8*0325^/. luoie than B. 76 . Nothing, 

77 . (ham -623^1 fnint s ; 37 tz\ P- c. 78 . (Jam 74,*,^ p. c. 

79 . 2 ^^* 66-* !>• 9 5 i’h nearly. 

Miscellaneous Exercises, (pp. 518 - 555 .) 

1 . ^57628. 2 . 62968425, 3 . 37. 4 £1, zs 2d. 

5. 12 lbs. 6. £2. 14J, i}d. 7 . 477 tunes, 8. A BS.4H ; 

B AV.72 ; CAV.i# 9 . AVjoo. 10 . 795 * 

It 33 ; 23048751. ISS. 12 . Suin = 17624; product -76945744*. 

13 . 612. 14 . 54459281675^. 16 . 273 - 169. 2ld 

16 . 2445 times. 17 . 76 times. 18 . 29. 10. 13a. 

20 . 256 weeks. 31 . Five millions two hundred and ninety-nmc 

. thousand eight hundred and thirty. 

28 . 167073002551 134812. 23 . 2378. 24 . 477648483. 

25 . 233438069. 12J. ^\d. 26 . Ves ; 6/. 27 . 2392 . 19J 3i//. 

28 . 25 hens.* 39 . 262080 min. ; 797. 30 . ^57. 12^. 6//. 

2t One* hiufdrcd millions, seven hundred and ninety-six thflisand, 
nmc hundred and filty-seven. 33 . 17* 
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1861.^ 34 . 95, 35 . 511 ac. 3 ro. 8 po. 5 sq. ft 129 sq. in. 

4 gals. 37. 38 . 7 borses ; 7 pigs ; i 1 cows ; 105 sheep. 

38 . ^J.ii666(i loa. 8/. 40 . AV.15. 41 . 668674698#?- 

42 . « i ac. ]0 po. 4 yds. 2 ft. 43 . 4^. 6 l(f. 44 . 57 >eais. 

46 . (i) A ^s,22222i ; B A‘i. 33333-1 ; C AV.444444, 

/ (ji) D Bs.46iS 3\\ ; iL A?j. 30769 tV ; F Rs. 23076}#. 

46 . 119; 17- 47. ;£52. 15^. 6 «i. 48 ]l. 40 . j£io, 8 f. 

50 . jRs.t7o. 4«. 61 . 2, 3, 7, II, 13, 37 ; 71716. 

52 . Quot.s* 17430 ; Rem. *5 12. 53 . 90945547 miles 2 fur* 8 po. 

• I yd. 2 ft. 3 in. 54 . 2#. 66. I 533*3 *» Tfir- 

56 * £ii- 3J. 57 . £23^, 17s. lod ; sid 

58 ARs,22S4o ; B AV.i 1420 ; C^J.3806. 10a. 8^ ; Z? A’j.7613. 5<*. 4;^. 
59. ijidays. 60 A*j.io 3 ici. 3/. 61 . Rs774.Qa 61 ?;^. 

62 £4- Of. 9 /Z 63 . 1 2 inds. 64 . 9 weeks. 

65 ^ 88?; AV. 13500. 66. 54. 67 . 7sVf- 

68 . -^J*. 333 - 5«- 4 A 09 * A 3 J 7 - 9 -f* ; B £267. I 7 ^- ; 

- C4253. K>f. 4iW. ; /^>^i6o. 149. 3?/^. 

;C244o ; A73. 4i. 72 , 2967. 73 . i. 74 2268 cub. ft. 

55 sq, ft 80 sq. in ; i8t 6id. 76 . A s AV.586^^ ; Z^s /Zf.391 Ar ; 
Aa»j.352^S. 77 . £20. 78 . 4ift- 79 . ^^8000 ; ;^7 500. 


;^I239. 13J. 4*^V^* 


1*123455693: 

90 days. 84 


22391 104. 


90 days. 87 . 17 ft, 4 in. 
£4687. loj. 91 . 763. 

£26. 13J. 4d 96 . #v 9 t 
?. 99 ’83 ; 5*91 

14 days 7 hrs. 11 min. 17 sec 
399^36616. 103 . 4^.^7}r^- 

(iain jks.770 ; IV p. c. 

20 hrs. 16 mm. 

307 l^i!J.days 116 . 23 miles. 
Aj.i666. io^?. ^p. monthly. 

-45. 122. 126. 123 . ‘4806. 

A^jr. 14586. 126 . 11 ft. 6 

A3 ^% s ,; B4 Mj 


92 . 


;£8i8. 8 j. 
/?.f.288. I2a . 
Rs. 52000, 
Rf.72, 

1 ; iiy. Sd 

24. 

5 p<sr cent 

i4a. 

£i- I3f 
12 lacs i 


130 . £250 ; 4 P 

131 . %'o685oi. 

137 . 5 P. f 
140 . 32. 

. , 143 . 600600 ; 6'oo6 i 
1,4& /fi.tsoo. 

3 iS. P c. 

6 times. 

15 &, 11 ijiti. 




118 . 

152 . 

/fs-s- 158 . Jff-S’ 30. 

9 fo 4 a *' 161 . .jifj.JaO. 
second ^2,1lS92 ; youojfest 


81 . 15099500. 82 1568.' 

81 •03213. 86 . Xs.767. ija. StWtP- 

£104. 89 . 44 l^. c. 

794997. 93 . -03493. 

1050. - 97. £1682../ 

100 . 12i p. 

; 3674 day 4 9 min. 59 sec. 

104 . 3-731551. 105 . I : 4- 

108 30 seers. 109 . 439-824 yds. 

111. 24754. 112. 425. ^ 

114 3 tons 4cwt. 3qrs. 4lhs. 13 o/. 
117 . /es.9t8o. 118 . ;£i6oo. 

120. 72 men ; 288 women. . , 
121 loSy^Rrs. ; -00321142857. 

in. 

128 . ^f. 993 a ‘t 5 «. 68411 / 

131 . 73. 188. an- 

135 . 150. 

13 & /rf.25000. 

141 . 3612934 1 357250824. 

q ; 8-8. ' . 

149 . i gal. ISO. 41350. 
153 . £7. 9#. 7 K 
156 . i4fdays. 

169. ^.r.ioao. 

168 . EIdes(s/? 2 . 5 i 84 t 

lAa /i\ 1 . "fie 


D 7W. 

c. 


183 . (i) h (ii) -0515. 



ANSWERS. 


124 rings. 185 - 7 days fo hrs. 52111111. 30 sec, 

20^ 167. 6 a. 106- A*s2SI(). 169- 624, 

Loss 1000. 171. 9 days. 172. 320. • * 

10 half-crowns ; 25 sliillini^s ; 50 si\-penccs ; 75 four-pcnce% 

A jCj 6 so ; B j£i54o. 176 'Ihe clock ough^lo have 

been set at 5 h. min. P. M. • 176. 

10 yds. 2 ft. 5 t:V>» in. 178. SJ. 179. LossSop.c* 

11:2. 181.0. 183. 4i( meas. 

A \ B Bs.cpa CA'4.2250. 184 20. 185. lO^-. 

36J-4days. 187. 12s. 188 7.J3983^9itV.. 8‘ils. 

391^ rev. ; dianirs. 2 ft. 4r''i in. , 4 it 3^"^ in. 190. 2 years. 


2i?. ^ 192 0 ) .V 00 o. 

32 seer. 194 . *1 ; ’0447. • 193 . is. iijr/r 

da>s. 197 . 176 ac. 54osq. >ds. 198 . Rs.2. 

£1. 200. ij. 104, ’*,</. 201. 1302522; an abstKK t number, 

■fV* 203 . days. 204 . 15^34* 205 -y’i in. 

20546*3. 207 . £4600. 208 . 4 

Authoi A\r.5322 ; Publisher A?4. 1008 ; Pools seller AJ4920 
9600 yds. 211. 528093440. 212. 1 25 lbs. 

A £212. 2s. ; B £l^z. \os, C ijs- 

12\ days. 2I0. A., B and C each A 9 6i 5 ; I> As.410. 

23 boys. 217. 4 cwt. 218 £i> os. lo^f. 

£200. 220. £106. 8 f. 5i‘,^f. gain. 

B is T4 of a mile m advance of A. , 222 . t«>* 


33JVTSIrt§ yeais. 224 
163^ days. # 227 . 
977548 miles. 229 . 
£10. lar. ; -fv 232 , 
33 1 per cent. 235 . 
15-404 ft. 238 . 

3 fir miles. , 241 . 

57 g2ils. 3 qts, T pt. 
•i6‘days, 244 . 

II days. 247 . 

^ 112*64 ytls. 250 
Tpa AV.i. 5«. 4^. ; Co 
24 times, 254 , 

Less by 7U per cent. 
£3. 17^, 260 . 

189 tons 19 cwt 1^1% 

A 15 days ; B to day^ 
£272. 5s. 269 . 

of magnitude. 

£6, 7J.« ioid 
Cjust passes, 
ij miles ; 1 hour. 


224 336 yds. 225. £ 80 . ys. id ; i 83 ^days. 
227. 29 th March i 860 ; 7 his. 12 mm. » 
229. 26 y‘,j p. c. 230 Gain £ 24 . 

232. 20 yds 233 IS. lofiiSd. 

235. 3’029 m- 236. 15 ; ?,uln fub. in,. 

2S8. AV 75 . 7a- 948 ;^. 239. A^ 62 iVi each. 
,241. 25 nil. 6 fur 6 po. 2 ft. 4 m. , A 2524 hhd. 

T pt. 2 gills ; r 46<;29459 sq. in. 242. 12 I ft 
244. AV 7992 . 245. 8 " : 7 ” ; £i79- n*?* 

247. Ar. 1032 . 248. £ 303 . * 5 -f- 

250 36. 251. 360 ; 216 ; 20736 ; 4 . 

; Coffee 13^. 4 P- 5 btigar 2a. 4p. per lb. 

254, A 162 ; B 104 ; C 72 runs. 265. S m\\e. 
ent 257. £1000 ; £7000. 258. 13 ^- 4^^ 

260. lod ; 4 ^^. 3 i^^- 261- 4280730 . 

I qr, 19 lbs. ; 6 lbs. o/. 

264. LossHp. c. 265. H. 

daya ; C 12 days. 287- Rs.iofyi, 7a. 

269. 6 years. 270.' The quantities are in order 

2TI- 'S 7 . 272. £75* 7^- 9id. 

274. A 9 days ; B X 3 days ; C 9 days. 
97®. foftt ®77^*£3<>6 c UJ* 4^' 

879. ; ^^*75 i 
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260* * (iaip ^17 3J. 6rt^. 281 . (3009)® +uc>i2)- =^(5015)'. 

282 . , 5 . (\). 283 . 23:68. 284 . /^^s ,7 8^* 

285 . /*S{ p. c. 286 . (1) 779 ; 3 *» 

287 ." 87cincU3l 888 76 ac. 289 . ^ 7 * iS-^- 7tV.‘2^^- 

3 M. 1*3 h. ■«7 in. 291 . Divisor 561 ; Quot 943. 

292 . 1071 and [547. *' 293 .:. 294 2761011b 29 j *11 15718. 

296 . 22 i days 297. .£1500. 298 . 4 P- <• 

299 . £70. 300 2 miles pci hour 301 . 42. 

303 . 256; /3. 7s. (}ff 303 . 150000 yds. 304 . 687I ''c'- 

305 . 3;'!: hours. 306 . The sicanicr ; t 6 houis. 

307 . 32 days. 808 . ;£87i. 309 . 7i\ nnn. or 57 min. past 6. 

310 . £2387 311 Divisoi 779: Rem 270. 312 . ns. 71“^^/. 

313 . 46H,ii rub ft.; 10^,', ^<ul> ft. * 314 4 <^ 75 - 315 p. t. 

316 . A and 7 / eai li takr^ 741, days ; C157I days 317 . ;£2oo. 

318 . /?J.24{:!i 319 . jy ; .£1782. 320 5 niin. ; 10 his. 

50 mm 16 see " 331 7 ac. 2 ro. 28 po. 22 s([ yds 5sq ft. 

113} tn 322 . 2 s 7 W 823 . Zinr i 512 tons ; 

lead I *161 tons : tin *327 tons. 

324 Land 2r'ii'. ,a( : iron i lolons wl . Int. A’y.wo LV^^ L^A 

‘ 325 . per min 326 ;£2i4. 5J. 4^//. 7^. 327 ;£r6. 

328 . yv’j.180. 329 . 46980. 330 . 5>is 8 nu> 24 days. 

331 . 93324 332 200 333 2880. 334 73 * 

335 . • 8 days ; 12 1 days 336 <0 I'Y^Cyo (ni 23434 \\u) *12702. 

337 . The 3 j pci itnts ;285‘, !. 338 ;£r m 

339 . A’j.344 7a 5088/ 340 . (1) £‘1260 iii; £3*^1^* 

341 . 11 01 sc A^ 350 ; ( o\v A’j 140 342 240 s(|. it 343 AV i 12a. 

344 ., I It. 5 in. 345 . Man A’j.8. 4A •• woman A's 2. iia 4/ 

346 . 104 boys ; 46 I rib. 347. 48 days. 348 2*34 5 pci cent. 

349 . £30000. 350 . 12 per c ent. 361 780, 468, 520 at res. 

352 £718. 15J. 353 . A wins by ] mile 354 . £15400- 

355. 6 ^ years. 356 . 60 p. c. 357 . £92. 

3 t) 8 . £8. 3 V. 4^/7. ; 7875. 359. 5 2 V4 per cent 360 . Yes; side oi 

c ube -1596.; bide of square = 1 94*4 in. 361 . 15 h 1 6 -h 1 7 -f 1 8. 

362 363 8:9 364 . ■86;2iS. 

365 . *0061. 366 . 6) . 20 p. r 367 . 9 «als. k 

368 (0 2 hrs. (11) hrs 369 sHn 8»'s. 370 . £14440. 

371 . 82 ; 820 ; 1053. 372 2^ 373 . 90 miles. 

374 . i'?J.825o each. 375 * A’j.10210. 4^1. o] ^A ^ 76 . 54 times. 

377 . B walks a mile in 13J miu. ; he loses by 1 mm ; and by 
* of a mile. 378 . 45 days from the commencement. 

379 . One of the latter = two of the former. 380 . 

381 . 100203 ; 999663. 383 . 12. 383 . 1015. 

384 . 9 hours. 385 90 quarters. 386 . 6. 

387 . 3 ft. 11^*, in. 388 . AV.i 12. 6a. 389 . 7k miles. 

890 . I3litmm. or i6,*rniin. past 3. 891 * 13221, 12231, 15201, 10251, 

14211, 11341, 15291, 16281, 17271, 18264. 19251. 393 . 1057. 

6(5, (11) 9/-' 394 * li ft. 395 . 15 masteis ; *345 bdys. 

11:2. 397 * £6000. 898 . 25- 

^ « 




ANSWKRh. 


400. Length 37 ft. : If 


' ’ m- 4s<>b. 

403 S miles per hour. 404 A^ir ,2 8rt. 40o. J 

406. 060 ft , p;5 ft ;area--7i*y- ' • * 

409. i3-68oicub. >2^ 410. ^944 414 /v^.27.i5«-or<A 

413 15 loiic*'^. 413. 3 Ai •? <Pivs 

415. 2 ; p. c. loss. 416. 3« 41 i » f \ ^ * 

418 12 ft 7i '« 419 3 ^^ <'. ; Z275- '''•> 420 , 

421 jRtlavs. 422 Hro^. Kid 9 h 423 nJ. 3^. , 5- 

i ought to pay A’f 34- 2" ¥• 5 /*’ 44 2j.. SA ; C hs 50 . 

Kent per a. u- per anmnn ^ A > 55 ‘A'- <> </>■ ^ 

A s A’v 1205 ; r s Ai 3885 A.Q «> m 

/tl io‘;: miles : /if 10 ,“ miles 428 - ft- , • '(Hvs. 

'rhiKo 4'‘1 45 sq miles. 432 230 stoiK'S 433. 3-' * 

!o V ls ;U::ooL^ 435. lost 150 Mules rate 25 iniles pet h, 

’ iiow AOQ /A 5 tiJ ^7. 4u9 As 3 . 


\C)\ bouts 437 . 50 
/\s 2, 8^« , A’y.2 


438 A’.n 3 9 ,' "• -V ., 

440. \7s M- 441. jK 2 « 4 niile. 

443 A'jr.iR,;;. 444 /;.l 8 oo 


445. I 8 -' 

449 <0 2 linm 
451. 1 3 -’ ‘ 2 . 4 

455. 5-! •'•ly'’- 

458 2 seconds 


I I- \ 

446 9 iVA 447 33’2l.m f48 49.. P- ' 


x; ‘IrW V2 U. 1.1 - T - — - 

| 2 linm. 11 mill ^0. A 1.489 . 

ISIS 452 9 joand 350 . 4a3 6 . *o»- 

Uvs 456 Ks 3531 . 457. A't 7678 2 <* ; toir 2 85 /^ 

'siomls 459. 500 ‘ub.ft. 460. miles per bom. 


13212 . 452 640 and 350 . 

52 (lays. 4 l56. A*j 3531 . 


Problems (pp. 556-580 ) 


1 /; 275 . 2 ^of^imile. 3 . A'm<k> 4 . n«.--.,nb 9 ..^;>^ 2 . 

16 1 he first. 


11 Ps 12 ^Vi on, Us, nearly 13. ^2 pei cent. 

11. Ai 4942 i, Tk miles Iier bour. 16 Ibelirst. 

14. AV 2933 . 504 ;' 15 ’iB /iscooo 19 10 per rent. 

17. 360 gaU. : gam i gal pei lu 18 £ - 

20 . .;£ 463 - I*- Si’ 1 25 A 1 000. • 

23 . 3‘23' in- ’27 TO 16 28 34 ,', nnles. 

26. ;£322 : >£'’-7 - 01 s' mill 32 if>' miles. 

2,9f&s.4^. 30 998 ,'. o/. 31. 8 , null. 

33 . I o’clock. 84. ^ ’”■‘’ 0 ^° r“\.^ AVt 8iz , AV i ; 12 / 
Ao' Sooo^quaners. |J 42 . (.am £2 it^ 

43 . 74(Xii920oo cub. yds. 44 . 65 pel cent. 4 - '“''^,^1 

46. toihrs. 47. 29.f>^. 63 i Vw 

50 . .^J.850 ; 26 p. c. 61 . 7 nten 52 . OS . ; 

56. 89 C 10 in. 56. A's cap. Ri. 4500*0 , Bb cal • o 

• A\ proht AS.19500 ; i«”s AY130W. 57 - 1'- 
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ARIIHML'JIC. 


64 , ^38. 65 . A*j.549,'yt- . 66. 18942 pipes. 

67 . 4i\ min. spaces. 68. niin. 69 . 123*2 grs. 

70 . ';o-^o \K yesterday ; ia-3o<’; i\ AJ, ; 45 da>s latei. 

71 # 133* 73 . r2hrs. 73 . B ; .,{j. 74 . ^19 14^. 3,V. 

2 #>* 3375 v^^>***=^*'s* 76 - 3s. 4/1^. and 59.4^/. 77 . ;£i2i. 

73, 4i da)b. 7^ Kqual. 80 . 9 miles 1035 yds. 5 9 niiles 

660 yds. 81 . 15 min. 15 se(. past n. 83 . £26. ys. y^d 

83 . 2,^*1 sec. 84 . (i) 207 yds. (h) 1207 yds. 85 . Rad. of innci 
cirde=3ro8i3...ft. ; rad. of 2nd a role®* 46*62 2... ft. 

86. 253 • 377. 87 . >^V* 88. 4 mds. 8 sH 89 . 1000 ft. 90 . 8.s. 

91 . 135 clays. 92 . 121 yds. ; 6" sec. 

93. 15 men ; 18 women ; 27 childicn. 94. r4J. (id and 15.^. bd. per gal 
95. 8 hoises. 96 . 2 J miles. 97 352 ft. slowei , 264 ft. fa-^ter. 

98 . 2 men. 99 . ^1334^ in. b\d 100 . ^^1782. 101 . 12 days 

102. 10 ft. 103 . 7 J,* seer. 104 . 15 Itis. 100/.. 

105 . no. of fruits, 288 ; no. of two-anna pieces, 287 106 . 230 mm. 

the bo>s bringing pint and gallon coming up i min. too late. 
107 .,. sec. 108 - 14076 nun. ; of the (istern. 

109 . I^s 12600. 110 . \d 111 . A\.8 ; AV 16 ; AS. 24. 

112 . £y2, 6s. Sd 113 . ks 8 ; A*r 16. 114 . 10^ pies 

'* 15 . ;^556 ictf. 116 . 21ft. 117 first class, A r. 5 ; 2nd class 

AV.3. 5<i. 4fi, ; rate per mil(‘ - irt. 4p, 118 . 10 miles 

‘ 1 A 9 . Aj.400. 120 . AV387. 8^r. 121 . 12 min before 9 o’c loc k ; 

12 hoLiS 24 nnn. 122 . AV. 106666. icw. 8/. 123 . AV. 18984 6a. 


A Rsa6z ; B Rs 324 ; C A1.405 ; J) AV.486 ; E A^.648. 

2 ft. 126 il yds 127 . 22 niil»‘s. 128 . £SS<^S^ 189 . lojin. 
A’j.5376 ; A/35B4. 131 . 7'1 nionths. 13 C. 92*1 Pci* houi 
£j. tis. 3d 134 . I4cwt. 3C]is. 13 lbs. ; 9cwt. 3qrs. 18 lbs. ; 

8 rwt. 3 qts, 19 lbs* 135 . 6 mm. 6 08 sec, 

6 mile^> per hour. 137 . ;£93^iji > 

;£264. 6s. Sd 139 . Gold 467, lbs ; silver 64lb&. ; copper 6 tflb&. 
Width- 13 ft. 2 in. ; lcngth=27i ft. 5 in. ; heightaa. 1411^515 ft. 
(i) 2hrs. 37jmin. (11) 2his. iiimm. ; sjmin, 143 . 37800, 
Aj.iooo. " 144 . 14 years, 1 ^. Fur ploughing the field 

with oxen, £4. 7?. 9d ; foi ploughing with horses^ £3, iSs,M*ld 
RsAzy. 8a. 147 . £(jo ; 7 A P- l^P* A*j. 10500; 

i? AV.7000; CRs.y 31^0. 149 . 6 miles. , 160 . I5jr. 

15 oxen. 163 .^ ;£ 1 50. 15 '- 184 * ^^97826^^ ; j£ 4 S 9 iS» 

yl hours. 156 . 62hrs. 3^^nim-,45 sec. ; 48 min, 4$ sec. 


7j hours. loo. D2 hrs. 33 nnn. 45 sec. ; 40 mm, 45 sec. 

’25 min, 18} sec. i68» 3 hr^. M 

They first cro.-.s at ^ ml from smrdA||pi:, A going towards 
it ; they next cross at i? mi. fronfiMJIllg'-post, A going from 
il ; they next cross at mi. from starting-post, A goh(»g 
towards it ; and so on. ^ 

. 147. J68. First 1 1 f p,t JwWi^ p- c. ; 3rd 8+ p* c, 

I, 10 times ; hrs. or 2 hr. life, s. 

'X 5ijt miles <|pi Dover ; 6 cfdoch. 168- 4 miles 73J yds. . 
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woik .3 2 ; rato : i.ite -/S 

A tloo «5 ni#thinf». 

171 . 13 . 20 173 

174 . per cent. 176 ^i4 4 B 7 r/o/. 
178 A 90 min. ; B 72^#n. ; c ooiAin. 


^ 1 4 0/ 


180 £ 2 oo 9 181 . £7- * * '• 5"* 


169 . \i) A^ii work * //s 

(u) A\ \\oiki=o ; 

170 . £1^ los. 

173. ;£i 640. 12s 6//. 

176 . AS 2170. 177 . 13 times. 

179 . At the summit. 

182 20 miles an hoiii. 183 . 04 1 > niile*^ iiupi An oiuini. 

184 200 ycais. 185 . First day ; second day 4!!^/ 

187 . 75 days. 188 . imik*; 6 5. 189 (1) 5^* ('») 3t>wdajs. 

190 AV4000. 191 > ft. 1 1 111 I brcjifilh— i K 5 ! 

dcplh— I il. I in ; 2^36 cases. 192 . days 

193 A A'sXw ; n A’l.yo ; C A’l 84 ; /> A'i.ios ; /: A’l.ioi. 

194 ,4 and Ce.u h Havels 8 miles pel hour . 

193 24 men, 20 noincn and 15 boys. 196 . 1 hr. 21 imn. i8 3,jSC^ 

197 . 4|,ycais. 198 0) 4l'l»«'s. hi) 54 his. 199 . 

200 Ah’ 180. 201 . 27'-|',' days 202 . Indian; Ah. 4500. 203 laciih. It. 
20 and 30 miles pei hoiii. 20a. 30JJ and 17J J mile, pei hour. 


« 5 . 

86 . 

87 . 


90 * 

91 . 

\ 


EXAMINATION PAPERS. 

CAIXUI'TA RNTRANCK P.'.?RR.S. 


1. V ; .iV... 2. '12 ; -2 : -30472.. 
4 AS'i- <'’f : 3''225, -2828. 

6. riie tirsl invAtment is bettor , 

I s, A 0 9 <»« qi'-s 

• n-Ji- »• (too* w- 7 »T 

6. i^36. 17s. 6ff. 6 ^28659. Oa, 
1 - (rt| i S (i) 3 SO- 2 -0203125 
4. lo. 5 . U510. 

1. I'f. a 1 1200 ; 37 -Sh 

. 4 ." i;i034. 141. 4 Urt'. 


I. 5 l' 59 i 394 i 2 . 

4 i. i-oooi 27. 

J. 3 ; H23931. 7 rt 
4 * oo'oays. 

t ■«) U ! I 

4. 9t!t hrs. 

1. -/A' 

L 441232 . i4et.fii\ 

»(i) SAV (aflj. 
1 B238. 3 «. 24A 
y£ 37 .os. 8id 

4. -9998/ 

1. rooo 9 i. 

* 7 

U TI‘ 


2. 8*62126... 


5. ^£6705. 14s. 7ti. 


3 . 3 ' 4 hi 538 ; £\. loj. 

5. 18 ; 8,'' per ( ent 
.£1342. 101. , 3,'V*,i pel tAt. 

; s 5 S. 4 . -5 ; -001136. 

7. Ri 2 - 12 - 9 ‘. ; 8 ^n«i 33 - 5 - 4 . 
3 . («) ;£l7-I2-2i; (^1 U2000. 
6. i 3 ‘ 3 i ; ; 47 i... 

3. 1 38-4497 f : .£201 iOj. i){‘i,d. 
5 . 155 days. 6. OJ ; i^OO. 

3 . ;£5'’47. 2f. 6*?,/. • 



2. 7305-405 

Hi 04. 4a. 

2. 2*202642. f 
6. H19992. 

2. 2621^ 


*1 


3 . Hi77i. 


^789 ; 

R90000 ; 
8 .r. 
each. 
ili 2345 . 


$ 3 . B408. 3^*. 4tVi/^. 

6 . 8{ yds. 

3 . *312 ; -098 ; -99S. 
5 ..jt 2 5oo. 

, VI- 3 . £345, 7 J. 3 lrt 

H73000. 

3 . i6j. 0*375013^/' 

6. Hi24-io-i|iJJ. 

3 . 3 fr. 84 centimes. 


6. ^crease ; *68^21^^67 
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AKIIHMI'/JIC. 


P6. 1 i3704543» 8143. 2 * (1) («) *0750^8. 3 . 2*2677... 

He 31 3/'^ io'o64/>. 5 . Loss, 1*6 p. c. 6. H21735, 

97. 3 /o>25 {a) T^. 2. Ye^ ; part ; Rs.32. Qtf. 

3/20. . 4 t. 33 1 yeais. 6. A^s,6, 6. r7724-- 

96 . 'i.'^2 3isiW. 2 . (ft) li- (^) -oSJ. 3 . 234 ; 8*0^7... 

^ 4 /\\25fc.* 5 . 1 1 pe» cent. gam. 6. -A’j.23400. 

99 . 1 2*;. 2. (a) 1'^;. 3. 11a. 9;/. 

4 226 ; '22b. 6. 6omds. ; 3i4p. c. 6 . As 18 

1900 . 1 42 min. 2. (ci) 6. (d) ^4, 3. 8. 

4 £55 lOJT, 3*^7. 5 . 125. 6. ;£ioogam. 

1901 . 1 ( ti ) 1*416. (d) *565. 2 . («) Ves ; , lo- W iS-i. 9^^ 

3 . 4r t1)s 4 . {^) 4 p. c. 5 . 86*42 6. a'9 122169. 

1903 1 . 60 Terminating dt‘t anal (dj ; 0$^. 

2 AS.1S326. lotf. 8/. ; /iV.7340. 3. boys 

•S 4 . 2^ , 8729. " 6. 2 * 00 - 6 4 P- ; A’j,6o. 

1903 1 . (a) I. (fi) *0005681 2 . Ncs; ^Ic,. (^; ; 6 i 7 o. i(>i. 4 '<^- 

3 j nan. 40 sec. 4 . 3« , 17728. 6. l*griJ. 6. (^) ^*4.50 

1904 . 1 . (a) 997930 - 2 . Vi>oro, roo» looo or o, i,>oovi i{y«o0i> 01 o, 

lonJooo- On i. 3 . 22i days. 4 39*6 poles. 6- £700 

6 . /VY151710* - 


MADRAS MA'IRICULATION PAPERS. 


1. 3 . v.i ; /? s . 64 . 3 . ;£i-6-oi 

ji. lit. lo^t/. 6 . Iii920. 7. 3^ 9ff- 


0. ^sooo. 10 ; ^16. loj. 


1. 1. 2. • 9705 - 

5. r-i3 1’ M , and July. 

« ;£j8o. 9 . Uiy. 8« 


3. ;£a-ii 5!t. 

E 80 men. 


4 - jCI',' 3 -ioI 
E 4 yrsi. 

11 35(xxxx>. 

E /.j. 39 ;S- 3 -u. 
7. ; 6 IOOO. 


E m 4/- ; •! 14583 . 

E /416. 1 3/- 4 '/. 


10 5 2034400 J Lub. ft. ; iljm 


E ^ 721 - 15 - 6 ,*,,. 

7. tt7. 2tf. 


6. R33I(ooo. 6. /41b. ijf. 4//. /. «7. 2tf. 

8 Increase, Rsoa. 8 rt 9. B5ooo<»- 10- 5 «> 4 oo. 

2 . f,. 3 . '08273629 ; bs. y}</. E Ri73o-i3-6|’. & II48. 20. 

6 jijr 094 -t 3-9 7 . R280000. 8. loday^. 

9 7500274 . 10. £39-3-'-)' 11. 3'o8ooE . ,, 

1 . 343 ar, 2 J 0 . 39 po 2 sq ft. 36 sq.m. ; 160 yds. 

E l'fc97 5358-9-2 1 E 30 wkb. &. Rb744273. V4W0. *. 

7 . lRca;ease, ;£397. 8. 12 cwt. t qr. 19 His. 407 . ; '‘hllliji'* 

9. 343 : 169 . 10. I9487 I7I- , ' '/ vii- 

2. Wi U-E 38 . Rt -10 2 tVt. ^ E 9 S 46 'cuti 5 *?. 

5. 12 mm. fJ,.B6-6*4 ! Bis 8 . t 

8 . 20 inm. (afternoon), 9. io<£ 10 . R 9 i 8 a f 

a J. .i ja 31*,; -0037115625 E B 07567 -ii^W- >/ 

6. ;£ 4 J 6 -f 3 - 4 , E 37 til^ 5 « 4 3*21625 

6- R 35 :-' 3 n. 4 B 4 S'‘ 8 .* 4 - M* 3 ssP, c. «• as<^ 400 «». 

8 .’'» 73333 J«- 4 ^- E £9^, »». i2«*..#. 

E 4^ mi. pwhaur,' , E R1069, i*».'6*S pi <?• 

,11. q-pojgaigjii'.i ‘ 


E 9 i 46 tuti??: 
7- £»9i-9-5i>rt»^.y- 
10 . Ho 18 a t* 

E» 07567 * 9^4 

I 3*21625 RuMIk. 

If. 3 $ 64 Qoqo. 

t 7 . i». 

myK iiw.'6®s p. «. ' 3 ) 








